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Oleercutions and Experiments to shew that the Effects 

ascribed by Mr. Dispan to the perpendicular Descent of — 
Hoar Frost are not so general as to support his Theory. — 
In a Letter from Joun Govern, Esq. 


To Mr. Nicuonson. 


| - Middteshaw, Dec. 8th, 1806. 


An i ingenious memoir on congelation in Spring and Dispan on the 
Autumn appeared in your Journal for November; in aoe seal 
which the writer, M. Dispan, mentions certain experi. to the air in 
ments on the authority of a Parisian philosopher. He the niget 
was informed by this gentleman, that if several plates of. 
water be exposed to the air in a frosty evening, one of 
which is covered with a pane of glass, &c. the water in 
_ the open vessels will freeze, but*the contents of the 
_ covered plate will remain fluid. The same person also 
_ observed, that if a funnel be suspended in the eyening, at 
a moderate distance, overa plate of water broader than 
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itself, axing of ice will be found adhering to the cirowmn- 


ference of the plate in the morning; but the water im- 
mediately under the funnel will retain its fluidity. — 

The perusal of M. Dispan’s ingenious essay brought 
several facts tomy recollection, which rendered the accu- 
racy of the preceding narrative somewhat disputable ; 
but mehor ‘y too frequently preserves the outlines of 
events, while she neglects to record collateral circum- 
stances of importance; I therefore resolved to try the 
merits of the Parisian’s relation by experiment the first 
opportunity. This design was soon accomplished; for a 
suitable occasion presented itself on the 21st of Novem- 
ber. ‘The evening was perfectly calm; and I found the 
copper funnel of a rain gauge slightly incrusted with hoar 
frost at 7 P.M. A saucer, containing water, was imme. 
diately placed upon a stand in the middle of a garden, 
one half of-this vessel beimg covered with a pane of glass, 
while the other remained exposed, and the distance of 4 
of an inch separated the glass from the water. The 


- evening proved very favourablé to the experiment, for 


It did not 
prove so. 


> 


The facts indi- 
cate that the 
superior tem-— 
perature of a 
Nie elling house 
impedes freez- 
ing onthe 
: ground near it. 


hoar frost fell copiously upon slender bodies, such as 


gates and pales, as the night advanced, but the gravel 
walks of the garden remained wet at 11 P.M. The 
saucer was visited at this time, when it was found: per- 
fectly covered with a film of i ice, and both sidés of the 
glass were incrusted with rime. ‘The film on the saucer 
grew thicker in the course of the night; but the vessel of 


water which stood upon thesole of a vine 4 in the gar- 


den remained unfrozen in the morning. 
Were the preceding remarks submitted to the consider- 
ation of M. Dispan’s friend, perhaps he would-say, that 


the lintel of the window sietectak the vessel standing - 


under it from, the frigorific particles, by interrupting 


‘their perpendicular descent; consequently the water re. 
tained,its fuidity, being sheltered from the influx of those 


— bodies which constitute the true cause of congela- 


The experiment might also be rejected by the same 


pte not without some shew of reason, for it evi- 


dently answered his expectations in one instance, though . 3 
it disappointed them in, another. The same objections — 
aR be urged, with cata ates by those who a ae - 


- that 


» tied 


~ 
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that congusiians is caused in Spring and Autumn by hoar 
frost falling. -perpendicularly from the atmosphere; but ~ 
the morning ofthe 22nd exhibited appearances which re- 
concile the apparent contradictions of my experiment on 
very different principles. The roads were dirty, incon. — 
sequence of a week of very tempestuous weather, and the 
surface of the mire upon them was slightly frozen; . but 
the small collections of water and mud which were found 
near the house remained untouched by the frost, even in 
| situations where the eves of the building could not pro. 
| tect them from the perpendicular descent of particles 
| falling from the atmosphere. The foregoing observation 
: induces me to conclude, that the superior temperature of 
| _ the house connteracted. the feeble effects of the frost to a 
certain distance from itself, and raised the temperature of 
a vertical stratum of air above the freezing point: now as" 
_ the vessel stood on the sole of the window, on which my 
observations were made, it was wholly surrounded by 
this warm stratum; consequently, the water contained 
in it could-not freeze, while the saucer in the middle of 
the garden was exposed to a degree of temperature lower 
than 32°,- 

- Tam farther convinced of the Se of this atari Houses and 
sion by having frequently found that houses and strong ea ate cdi , 
‘walls do not heat and cool with the same celerity as the a, quickly as 
atmosphere. ‘This appears to be the reason why slight the atmos- 
frosts are found to prevail in Spring and Autumn in the phere. 
open fields, which do not extend their effects to towns; 
while, on the contrary, exposed roads are frequently 
observed to be wet and dirty after the conclusion of a fit 
of severe weather, at a time when theground close to high 
buildings remains frozen. To prove that this was the 
real cause of the contradiction apparent in my experi- 

: ment, I repeated it on a subsequent occasion with this 
addition: two Florence flasks were exposed to the air, 

one of them being suspended on a tree in the middle of 

the garden, and the,other on the branch.of a cherry tree 
_ near a pot of water eading. in the window mentioned — 

before. The flask i in the middle of the garden was soon 

’ - incrusted with rime, and a film of ice had been formed in 
the mean time upon a plate of water standing in the open * 
7 — Aaa 2 air; 


_ freeze under a 
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: air; but the vessel on the window sole ‘peniained perfectly ; 
fluid, and the flask on the neighbouring cherry tree was 
a ony wet with dew, being untouched by hoar frost. : 
The Parisian Several of the facts stated above are common occur- 
vein n rences, and they seem to reconcile the opposite results of 
made in favor- My experiment with ease; we may therefore say, with- 
—_ cum- out hesitation, that the experiments of the Parisian philo- 
sopher happened to be made under circumstances which 
proved highly favourable to his hypothesis. I venture to 
make this assertion, because a saucer of water, one half_ 
of which was covered with glass, evidently comprises all. 
his experiments in one; it also refutes them singly, by 
shewing that congelation took place under the pane of 
glass,_as well as in the exposed part of the saucer. In 
order, however, to give an additional proof of a fact, 
which is almost demonstrated by common observation, I _ 
took the opportunity of a calm evening when the frost 
~-was very gentle, and placed a cup of water under a glass 
bell upon a.stand in the middle of the gatden; at the 
same time a circular plate of metal, five inches in diameter, 
was suspended horizontally over the centre of a vessel of 
water, which was considerably broader than itself; the 
distance between the plate and water was about two 
; inches, but neither the bell nor the plate prevented their 
wishes el: respective vessels from being covered with ice. It will 
cover. _ now appear, that congelation is. not caused in Spring and 
3 Autumn by adventitious particles of any kind falling | 
from the atmosphere ; ; on the contrary, vernal and _ 
autumnal frosts must evidently be ascribed to the com- 
mon efiect which is: universally produced in water by a 
temperature less than 32°. What is still more to the 
present purpose, water may be concreted into ice, ‘in 
circumstances under which the aqueous part of the at. 
mosphere cannot be converted into hoar frost; so that 
there is no necessity to employ the latter pi bticitth as 
an agent contributing to the formation of the other. 
\ "fhe truth of what is. here advanced will be proved by the 
following experiment, which I made some years ago:— 
Congelation in Having observed a quantity of wet woollen yarn to be 
circumstances frezen, which was exposed to a moderate north wind 
— t upon the rails of a wooden bridge, I suspended a ther. . 


frost could no 
be formed. mometer 
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- mometer in front of it, which did not descend lower than sees 
34°. We have fare an instance of congelation where 
hoar frost could not exist; but suspecting evaporation to 
be the cause, [ had the thermometer dipped in water of 
36°, and exposed it again to the breeze; upon which the 
-mereury fell to 29.5°, and a film of i ice formed on the 
bulb in a short time. Two small parcels of wet yarn 
were also placed in the same situation, one of them being 
inclosed i in a corked _phial, while the other remained ex- 

posed to the wind; the latter soon became stiff, but the 
former continued soft for the space of threehours.. 

‘ The experiments detailed in this letter have convinced ‘The’ theory of 
me, and the same evidence perhaps may convince some arg ege oo 
of your readers, that M. Dispan’s theory cannot be re- upon. 
lied on; for water has been shewn to congeal without the 

. assiaiahce of hoar frost, when the freezing powers of the _ 
atmosphere are very feeble; which appears to be an un- 
answerable objection to the theory in question. As for 
the phenomenon described by M. Dispan, perhaps it is 
not very uncommon; at least I have known something _ 
similar occur more than once ona part of the river at — 
Kendal, where the current is obstructed by a weir placed 
a little below a stone bridge. The expanse of water — . 

_ formed by this impediment is occasionally covered witha __ 
sheet of thin ice above and below the bridge in the course 
of a night of calm and moderate frost, when the river is 
low and nearly stagnant; at the same time nosymptoms 
of congelation are seen under the arches. I have always: 
attributed this singular occurrence to the same cause 
which preserved my water pots on the window sole from 
the frost ; that is, 1 have always supposed that the supe- 

_ mior temperature of the bridge prevented the two sheets | 
of i ice from uniting beneath it, nor-could conjecture fur- 
nish me with another reason. M. Dispan’s memoir, 
however, suggested new principles; and as there was a 
possibility oferror on my part, I have endeavoured to 
throw fresh. light on the subject by the experiments 

: which are now submitted to your consideration. | 

7 A Beets _~ Iremain, &c, 
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IMPROVED CLOCK. 


ae 
“Distropttion of an Bight-day ‘Clock, with an n improved 
‘Striking Part, by Mr. Henry Wann, of Bieter, 
Do rsetshire ~ 


Tne striking part of this clock is so far simplified, 


and simplifica- that the whole train of wheels used in common clocks, 


tion of the 
striking part of 
clocks. 


together with the barrel and weight, are enrely super- 


seded. 
The power necessity for raising the hammer is obtained 


from the pendulum. 
AAA A, Plate X. represent the att” side of the 


_ frame. 8B,a cock in which rests the pivot of the pallet 


arbor. C, a brass arm firmly fixed on the same. D, the 
gathering pallet, and E, a thin plate of brass, both 
rivetted on the same collet, which turns on a small stud 
fixed in the arm C; this brass plate has two notches in 
it, at ab, in which acts a slender spring F, fastened to 


the collet of the arm C, by a small screw, aad serves to 


keep the gathering pallet in its proper position. G, the 
cock of the hammer-bar. H, the hammer-tail, which 
acts also as a hook in the teeth of the rack. I, a brass 
arm, or rather a lever, which lies behind the minute. 
wheel N, and is fixed with the hammer-tail to the ham- 
mer-bar ty means of a pin. K, the flirt. M, the rack. 
N, the minute wheel. O, the hour wheel. The bridge _ 
add snail are the same as in a common clock. , 

The operation of this work is as follows. A pin is 


; 


fixed in the back of the minute wheel N, and as it re- 


~ volves, raises the lever I, by which the liptait. tal H is 


lifted out of the rack, ‘the rack is then at liberty to fall ; 

the lever I, by pearing against the pin, returns gradually, 

and prevents the hammer from striking the bell. . 
Before the pin has quitted the lever I, another pin in 


- the front aids of the same wheel beging. to lift the flirt; 


* Sbinvvoaieated to the Society of Arts, See their Vol. XXII. 
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oan raised to a sufficient height, it is let go by the pin, Improvement __ 
and falls on the gathering pallet D, which forces it into 294 simplifica- | 
tion ofthe .* 

the rack; it is prevented from rising out of the rack by striking part of 
the spring F, having got into the natch 6 of the brass clocks. 
plate E ; the pallet immediately acts on the rack; for, — 
as the arm C moves from left to right, it lays hold of a 
tooth, and carries it along with it by means of the vis 
inertia of the pendulum, at the same time the hammer- 
tail is. raised by another tooth of the rack, and on quit- 
ting it the hammer strikes the bell; when the arm C re« 
turns with the gathering pallet from right to left, the 
rack is prevented from returning with it by the tooth 
resting against the end of the hammer-tail, the pallet is 
then carried over another tooth, and at the next vibra- 
tion moves the rack and hammer-tailas before ; thus they 
continue to act alternately on each other till the rack is 
up, and the clock makes one stroke regularly at every 
other vibration. 

Now, in order to Siok ies the patient pallet, there 
is a pin fixed in the rack at c, and as soon as the last teoth 
of the rack has got past the hammer-tail, the shoulder of 
the brass plate E, which is rivetted to the pallet, strikes 
against the pin c, and lifts it out of the rack, the spring | 
F jumps into the notch a, and prevents it fron return- 
ing; thus it remains detached, and the pendulum con. 
tinues to vibrate without any obstruction. The ball of | 
the pendulum weighs about eight pounds thirteen ounces; 
and ‘the regi 24 B cacy The clock has a dead 
scapement. | 

‘The bbfection that 1 may erhilps be mnie to this clock 
is, t that the striking part disturbs the isochronism of the 
pendulum ; but whoever will take the trouble to try it 
against another pendulum, of the same length, both be- 
fore and ‘after it has struck, will find no sensible altera- = 
ation; and even if that were the case, the irregularities 
would “be periodical, and return to themselves every 
twelvehours. = se 

The ‘advantages which I conceive this clock to have 
over ‘acommon clock, are as follow: 
Sas First—That it i is not attended with that disagreeable 

roaring ‘which is frequently heard in the wheels and pinie | 

, Ons 
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ons of others, and particularly the fly Pivots when 4 in_ 
want of oil. 

Second—That the ‘iden ae the iia is uni- 
formly the same: the case is very different in other 
clocks, for as they get foul they always strike slower, 
and more so still when the weather is cold. 

Third—That in consequence of its simplicity, it. is not 
liable to be out of repair. 


-Fourth—That it can be manufactured for considerably 


less expense. — 


"HEN RY WARD. 


ee IIT. 


| Description of a , Model, for elevating and depressing 


Improvement 
to save water. 


in canal locks. 


Water, applicable to. the use of Canal Locks, and for 
_ preventing the usual waste of Water therein, with Di- 
rections for working the same, By Mr. R. Saumon*. 


Typ Plate x. Ci is ite tt to ‘sevbomiat a canal ome of 
the common construction, whose lower gates ¢, 7, open 
towards or into the lock, and its upper gates k, k, open 
towards the upper or higher level of the canal; Disa 


hollow caisson, or water-tight chest, which is fitted toa 


walled chamber or side-lock, so as to move freely up and 
down therein ; 7 is an opening, which forms a connection 
between the ek and the caisson-chamber, and which 


‘can be closed by a shuttle fitted thereto, when required. 


Four standards, e, ¢,¢, e, are firmly fixed on the ground 
and walls of the lock and chamber ; and four posts, ¢,€5¢,C, 
are fixed in the four corners of the caisson ; on each al- 
ternate pair of these standards and. posts the frames a and 
b rest, as on so many fulcrums, or moveable joints; the 
frame b (Fig. 1 and 2) has two straight parallel bars of 
thin iron xed ther eto, and standing up above the same; 


a 
the fr ame @ has two similar bars aflixed to it, except that 
5 Se 
~ * From’ the Transactions of the Society. of “Arts, Vol, XXIIL 


The Silver Medal was awarded for this communication, = 


ae | | the 
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the : top edges of these arehollowed intoa curve, as shown Improvement 
in the figures. BA, is a carriage loaded with two heavy *° pscaae sal oc. 
leaden, weights, a ais resting on four low brass wheels, 
having grooves in their circumferences like sash_pullies, 
to receive the iron bars upon the frames 6 and a, so that 
the carriage can be drawn along upon them ; the distance 
of the axles of their wheels is such, that when the wheels 
: at B-rest on the framé over two of the posts c,c, the 
wheels at A shall at the same time rest over the other two 
posts c,c, as shownin Fig.!; and when the wheels at B 
rest over two of the standards e, e, the wheels at A shall 
at the same time rest over the other two standards e, e, in 
Fig. 2... In order to work the model, the carriage must , 
be brought into the position shown in Fig. 1, and this 
can readily be done by stops, which. are provided in the 
proper places on the curved bars, for preventing the 
-wheels from rolling too far; as much water must then be 
poured into the lock C, as will fillit exactly to the black 
line d, d, withinside the same; and if the table on which 
the model stands be not level, small wedges or chips 
must he put under the model where necessary, until the 
gurface of the water exactly corresponds, all round the 
lock, with the top. water-mark or line above-mentioned ; 
it must likewise be observed, to. place the model across 
_ the table,:so-that the weight h, when hung over the pul- 
ley f org, may be. at liberty to descend. Then hang 
the two-pound weight-h, Fig..1, by the line over the pul. 3 
. ley fat the upper end of the lock ; and the carriage, or~ 
load. B, A, will be drawn forward into the position shown 
at Fig. 2, and the water inthe lock C will pass through 
the shutile, to buoy up the-caisson D, and its surface in 
- theelock. will descend to the lower level. . Again,.by 
shifting the weight to the lower end g,_ the load. will 
again be brought back, the caisson. depressed, and the 
water forced through the shuttle, again raised to the 
haguet level d, d; in the lock, as in Fig. 1. | 
Hence it is-evident that the water in the lock, soitha or 
wien boat therein, may be raised or a by the 
application of any force to move the carriage or load, 
horizontally on wheels. That when it is intended to pass 
- a boat from the upper to the lower canal, the water in 
_ Vou. XV.—Surrrement. - Brb JESS SARS 
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thelock is faised to the top water-level d,d; the upper 
gates k, k, are then readily opened, and the boat floated 
into the foek'; ‘this done, and these gates shut, the: water 
and boat, by withdrawing the load from the caisson, is 
lowered 'to the lower Jevel of the canal. The lowiieintss 


_#,; ¢, are-then opened, and the boat floated from the lock 


tothe lower canal. In this operation of lowering a boat 
it is evident, that so far from there being a waste of 
water, a weight of water equal to the boat and its load 
is raised from the lower to the upper canal; for when 
the boat at the upper level first enters the lock, its own 
weight of water is displaced, and forced into the upper 
canal. And again, when it is floated into the lower ca- 
nal, as much is again from that canal psn and 
forded into the lock. 

‘On the same principle that water is ciel ee a de- 


-scending boat, as above described, it will ‘be observed, 


that no waste ensues in an alternate passage ; and that in 
an ascending passage, a loss of wae equal to the boat 
and its load only takes place. 

It should-be understood, that as canals are sometimes 
more or less full of water, Levies on this principle must be 
constructed to raise and depress, to the greatest extremes 
that ever happen, from the highest high-water, to ‘the 
lowest low-water mark, and that being so constructed, 
they will apply to any baisemediante heights; the curved 
plane a@ being formed, to adjust.and counterbalance the 


inclination of the wheels on the other plane 5, théteby 


maintaining an equilibrium, at any intermediate height, 
which the water in the canal may happen to be at. 
Having described its manner of operating, I shall ex- 


= plain and compare cause and effect; for which purpose 


it may be requisite first to state, that the load of the car- 
riage B, A, is fifty-six pounds, which weight, when ad- 
vanced, presses directly over the parts ¢,¢, c,c, with all 
its gravity bearing on the caisson; but when the load is. 
drawn forward, it rests entirely on the fixed standards 
€, €,€, @, and by this change the whole meri is” _ 

duced. . 
Now, if the inde be stpbbpeety to ieee: it will oe 
found, that a — weight ——— over the crc | 
dey 
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. lay at either end, will put the carriage in motion, andy, | 
thereby raise or depress the water in the lock, and that to to save water 
do so, the two-pound weight will descend sixteen inches, ‘©! locks. 
Hence, two-pounds descending sixteen inches, may be 
denoted’ the cause or power to produce the effect. Far- 
ther, it follows, that this two-pound weight descending: 
sixteen inches produces the same operation as fifty-six 
pounds laid in the caisson would perform, and this sk. 
ing of the caisson D may be denoted the direct effect pro- _ 
danced by the two-pound weight. The indirect and requi-: 
site effect being that of depressing or elevating the water: 
in the lock C; and the comparison thercon will stand 
thus: the- varie: of a body of water, of an area of 
twenty-four imches by ten, is raised about four inches 
anda half by the power of two pounds descending six- 
teen inches ; and, vice versd, by reversing the i cess, 
the water is again depressed. 
The shuttle 2, between the lock and the caisson cham- 

ber, will regulate the time of the ascent or descent of the. 

caisson. | aS: 
TEL Gat pe . R. SALMON. 
Woburn, 23d April, 1805. | 

Crarixs Taytor, Esq. 

a is 


srs: Sic 
Ah reading over the copy of en paper whith I hastily. 
drew up, and sent with my model, I observe that I 
omitted making any remarks on its applicability, im-. 
- provements to be made in the carriage to facilitate the 
moving of the load, and on the different other ways, be- 
sides the one shewn in the model, ‘by which it sexs a pat 
inaction, © 
It will readily occur to every engineer, that this mek of 
lock is not confined to the particular shape of the model, 
or to any particular form. The caisson chamber may in 
placed endwise to the lock; may be of any shape, and 
placed at a nearer. or Sutter: distance, as may be re« 
Qtriretl, 2:20 “=... eet hie sto 
On comparing pte lenetis and. movements of the frames 
Bsb2 in 


= 
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in the model, with what may be required: in eractice, | it’ 
will appear that the length of timbers at large will not 
be such but that strength sufficient may be obtained for 
any load. Itiis also evident, that, although the frames 
consist of only two bearers_in the model, yet, at large, 
any number may be introduced, patalich with each: — 
and as many wheels as bearers. 

In this operation the weight of the carriage itself “con. 
tributes toward the effect, which in common cases is other- 
wise, as generally iSers iS an objection to the great. 
weight required to make a carriage sufficiently strong for 
any extraordinary purpose; and there is no «doubt but, 
by an imprevement of the carriage, it may be made to 
require much less than the power usedsin the present 
model. The mode I should pursue would be, to make. 
the loadin the wheels themselves, that is to:say, the ne- 
cessary load to produce the effect should be two solid 
iron cylinders, running on as many bearers as are requi- 
site, and to have a frame or carriage for the purpose only 
of connecting the cylinders; by these means, the strength 
and friction of the axletrees would be reduced very much, 


' and the means required then.to perform ‘ the operation 


would be only to put the body in motion,-and to over- 
come any I little obstacle or irregularity, that the periphe- 
ries of the cylinders would meet with in their progress. 
The advantage of rollers over wheels has been ad- 
mitted, even where the peripheries of the cylinders’ were 
in contact with the incumbent weight resting on the top 
of them, as well as with the supporting plane below ; 
but, in the case above suggested, they have.more advan-- 
tage, being only in contact with the upholding frames. - 
With respect to its operation, if any. objections should 
be found to the great animal power that would, at large. 
be required, it will occur, that various other means may 
be used to put the carriage or load in motion; some 


_ without any loss of water, ‘and others with a trifling loss, ° 


‘compared with what the lock holds. Thus, when the. 
caisson is up, if by.acock a portion of water be let into. 
it, the equilibrium will be destroyed,: the «caisson. will: 
sink, and the water in the lock be raised. Again, if by. 


a‘pump, or other means, the water be returned from the 


caisson 


: MINERALOGY.’ 
caisson to the | lock, the caisson. will rise, and the load of Improvement’ ~ 
itself recede, and thi would be without waste of water. st ae 
To put it in motion with a certain portion of waste, itis 
presumed, different ways may be found, as the introduction 
of a portion of water from the upper canal to the lock, 
or the discharging of it from the lock to the lower level, 
these would with management occasion. the caisson to rise 
or fall; or, ifa part of the load were.made to sbift far- 
ther from, or nearer to the fixed standardse eee, it would 
thereby cause the action required, and perform the ope- 
ration; and it is probable, that a better way than any 
here suggested wee arise, should the © thing be pot in 
practice. = 

oo BES tes Tes aie Kim Sir, 
4.4 08 Your obedient humble servant, 
Lali ai | ROBERT SALMON. 
_ Woburn, May Ath, 1805. ° ne . 
Cuarzes Taynor, Ksq. | 


eee ee, es ies aes 
Observations, . chiefly mineralogical, on the Shetland 
Islands, made in the course of a Tour through those 
Sei: in 1803. By Dr. f. S. TRALL*, 


Tix first land: we ade adtor pasting Fair Isle, was the Mineralogy of 
southern extremity of the Mainland of Shetland. We Shetland. 
approached first to Fitful-Head; a bold promontory. 
composed. of micaceous schistus. Pass through Cliff- 
0 nd for several miles. The western side of this narrow 
annel is. formed by a chain of low islands, seemingly 
composed ¢ of micaceous rocks. The eastern side is formed 
by a ridge of hills, which in. many places present craggy 
_ precipices of the same material. The rocks along this _ 
side are all micaceous. Where Clif-Sound terminates in 


* ” Communicated by the ior to “Mr. Patrick Neill, . A.M. 
Secretary to the Society of Natural History at Edinburgh, from” 
whose “ Tour through some of the islands of ovaak and Shetland” 
ne article is by permission taken.) =< , 


 Scalloway 
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Mineralogy or Stalloway Roads, I found a micaccous rock, forming the ay 

Shetland.” shore for a considerable way, in which there were no 

- —particles of quartz visible: it was formed of thin plates 

somewhat bent or undulated: This kind is reckoned, I 

believe, very rare; the fresh fracture, if I was not de- 

ceived, had somewhat of a silky asic and the rock was 
uncommonly tough. 

Part of Scalloway. Roads, especially toward the waist 
is surrounded by micaceous rocks. From Mr. Scott’s 
house, quite through the valley of Tingwall, the general 
rock is limestone, in which are no vestiges of any marine 
production, and which, from its vicinity on each side of | 
the valley to micaceous rocks, I suppose, is primary, : 
These limestone strata were in most places highly in- 
clined. ‘This valley’is the finest in Shetland, both for ex- 
tent and cultivation. There are two lakes i in the midst 
of it; one of which is said to be fifty fathoms deep. 
Observe arude pillar of a single block of granite erected 
near one of these lakes. Probably it is a Scandinavian 
monument. Ploughs are more used in Tingwall-parish 
than in any other part of these islands. All 1 saw had = 
only one stilt, like ‘the Orkney plough. ‘The spade . 
is much used in Shetland instead of the plough. ‘The har- 
rows I saw here had iron teeth on one side, and wooden 
teeth on the otlier: 

After traversing half of this valley, ascend the hills to | 
the eastward for Lerwick. Observe fragments of mica- 
ceous schistus and granite, as we ascended. Descend 'to- 
ward Elsvoe, by a steep road, where micaceous rocks’ 
were prevalent. Observe near ‘the road a vein of whin. 
stone traversing these rocks ; it was visible but for ashort 
way; it was dense, and dark-coloured. Ascend from 
Elsvoe a steril’ hill of micaceous schistus ; pass several 

ridges of mountains covered to a great depth by peat- 
moss, which concealed all that could interest a mineralo.. 
gist. On the top ofa high hill, find great numbers of 
rounded nodules of granite, Hasta. and micaceous rocks, 
which the rains have probably separated from a very 
coarse sandstone breccia, of which this hill is. composed. 
This breccia appears at the surface, as we approach, Ler- 
“— taking place of the primary rocks, The included: 
nodules 
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nodules become less in size near-to the town, where there Mineralogy of 
is no other stone, an argillaceous sandstone excepted, Shetland.” 
which is much used at Lerwick for building. The hills 

around Lerwick are in ‘most: places absolutely denuded of 

the peat-moss which had formerly covered them, but 

which is the common fuel; so that well might the Stir- 

lingshire parson exclaim, ‘‘ I see nothing but the skeleton 

of a departed counter! when ae fs ‘were directed-to 

thisseene. 

Return to Senlloway: in @ day or two. West of Mr. 
Scott’s house, find the micaceous rocks to succeed the 
limestone; veins of quartz often pervade these micaceous 
rocks, and sometimes large -veins of red felspar. “ The 
micaceous rocks are succeeded, as we go westward, by 
granite, which forms the situa rocks of the western 

part of the Mainland. On the Wart-Hill, find in many 
places, where the surface was broken, bog iron-ore, aris« 
ing from the decomposition of vegetables or of the rocks. - 

Sail by a coast partly micaccous, ‘partly granitic, to 
Selivoe, where the bay was filled with innumerable me» 
dusz. . This name isa corruption of Silvoe, which signi- 
fies herring-bay; but no herrings are now taken in it. 
Walk from Mr. Barclay’s manse to Bixetvoe, another 
deep bay that intersects this part of the island. . The 
rocks here are of granite, gneiss, and micaceous schistus. 
These continue round the headlands, in a few places mixed 
with limestone, as far as Selivoe. ‘The schistus is some- 
times formed into millstones. It is curious, that the 
stones of the hand-mills, now common in Orkney, are of. 
asimilar rock, which has been said to have been brought 
from Norway for this purpose, in ancient times. 

In crossing the micaceous hills from Sandvoe to Sensting 
Manse, find, on the summit of a hill, a large white rock, 
called mrt by the natives: It is composed of very : 
large masses of pure white felspar and white quartz, with 
here and there a little silver-coloured mica. It may be. 
considered as a granite, in which the constituent parts 
are uncommonly large and distinct. The whole seemed 
to me to fill a vein in micaceous schistus ; but-of this § 
could not be certain, as the hill was thickly covered. DY: 
turf and short heath. wlan eZ walks around §elivoe, find 

only 


~ 


ay oF Only primary. rocks, chiefly granite: an smicaceo 


‘schistus.. Srneiebis: 


pSail'for F oula.: Pass inked grécipices ol Ak oe | 


“Near the only Janding-place on this. romantic isle, (the 
Thule-of theancients,) the rocks are all micaccous schis- 


_ tus. North of the landing-place it. is filled with garnets 
well formed, but none of them large. This schistus is of | 


d silver cileueiier themost part, but [found it quite black 


-inseveral places,. I found also here dark-green horn- 


blende-rock in considerable masses. The shores on either 
hand,.as we recede from. the landing-place, gradually be- 
come bold, and the micaceous rocks give place to tremen- 
_dous precipices of red granite. _ The island contains three 
hills; the highest is about 1100 feet high ; precipitous 


- toward the north-west, but sloping toward the south-east. 


‘Two of these hills seem as if, in some grand convulsion 


~ of Nature,. they had-been rent from top to, bottom, and 
. that one-half had been. buried in. the waves... The. cliffs 


_ are very magnificent, and inhabited by innumerable sea~ 
fowl. Among the short heath on the highest hill, find 
many: nests.of the skua-gull among the largest. of. the gull 
- tribe, and so bold as. to dart at, us,and_ even strike us 
with its wings, when near its .nest... Its. colour. is _ash- 
_ grey ; its body. seems about the size of a, small goose 5 its 


- billis more hooked than. the.common, gull. The skua 
- doesnot inhabit.any other island of this. group; it is 


found at the Ferroe Isles... Observe swallows i in, the yal- 
_leys, the only ones we saw in Shetland, « The. natives 


say, that their ponies are the best in Shetland. The peo- 


ple seem intelligent and curious. "They see the parson 
only once a-year, when. he stays. with them some weeks, 
ofliciates, baptizes children, and collects his.dues.. Ob- 


- serve many granite. veins traversing the. schistus,:. some of 


them two feet thick ; all are very dense in their texture. 

_ Sail for the Mainland. Pass Papa Stour, ‘The north- 
west coast of this island is. of a red colour, but I was. 
- not near.enough to ascertain the rock. dt is hollow ed 


out into grand caverns, through which the waves rush _ 4 


with inconceivable fury, forming a sublime spectacle. 


» Anchor i in. Hillswickvoe. Sail for Papa, Stour in the 


“: se boat, but are forced into Vementry. Land ona 
_ beach | 


& 
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beach -eomposed: of rounded nodules of: sinten horn. yi; 
blende, and hornstone: porphyry. Toward the south Shetland. | 


end of the island, the rocks are red granite. < The end 
_ next to the blac ‘of Mickle Rhoe is -partly micaceous 
schistus, hornstone-porphyry, and hornblende rock. - 

Pass over to Mickle Rhoe, and observe the hornstone. 
porphyry on the end next to Vementry. A little way 
_ from the beach, find a cliff of compact felspar. 

The island rises toward the west into vast precipices-of 
red granite, much eroded by the fury of the waves, form- 
ing stupendous arches, that mock the feeble efforts of hu- 
man ingenuity. We observed enormous masses, detached 
from. the island, forming gigantic isolated columns of 
wonderful magnificence Ina valley that crosses near 
the middle of the island, find in two: or three places 
black hornblende rock, ind hornstone-porphyry, the fel. 
spar of which presents regular oval plates, in a dark 
- grey.ground, rising through the heath, which was often 
mixed with wva urst*, used by the maine: for tanning. 
On either hand, the hills rise abruptly, and vast preci- 
_ pices of red granite, entirely destitute of even moss or 
heath, overhang the valley. . In some places, one granite 
rock was piled on another in horrible confusion, pro. 
ducing, as far as the eye can reach, an indescribably 
sterile appearance, Barren as this island is, its inhabits 
ants aré happy, compared to what they are in some other 
parts of Shetland. They are emancipated by the pro- 
orietor, Mr. Hunter of Lunna +, from the slavery of 


. ea : | mere _Jishing, 


* Arbutus uva-ursi. Bear-berry bush.. 


+ Note by P. N—I am sorry that the following extract from a 
gitaphlen published i in defence of the Shetland landholders, should 
seem to derogate from the praise which Dr. Bees: so ae, be- 
stows on this gentleman. 

In an “ Answer to Vindicator,” bearing to be saesiite at fie. 
don in 1804, it is stated (p. 45), “ Mr. Hunter has found it neces- 
“ sary and convenient to permit his tenants to return to bondage, as : 

* Vindicator is pleased to denominate it, under a tacksman ; and it 
5g effected without a murmur /—{ have the best evidence for aver- 
* ring, that when Mr. Hunter first” proposed this change to his 
“ tenants, out of more than 130 householders, only eight accepted 
their freedom, and be was obliged to summon all the rest to rémove, be- 
Vou. XV.—SurrLeEMENT. Cec: “ fore 
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in, tiileatcin fraught; as it is — ae sounbeat 


set as oH? these. islands, with: the-greatest injustice, most flagrant — 


and infamous oppression, which scarcely less deserves the 
notice of the Legislature, than some branches of traffic; 
Sse hanaey Pe Mss a attentiqncs: riipay this: shee 


“ forethey ewald be broug ht to ‘ty. it, even n for one ee He then 
“ offered leases to all ies would take them; only ‘eight or nine 
*- applied, and a greater number absolutely refiised to’ lakes ai 
§ These circumstances,’? “at isvadded, “are alone’ sufficient na cons : 
** vince EFESY: unprejudiced person’ of the, advantages. of the old 
“ system.” It appears to me.quite otherwise ; ; and L_ would draw 
precisely the opposite conclusion. | ‘These circumstances seem to 
afford ample evidence, not oaly’ of the extreme indigence, but of 
the abject dependence’ of ‘the Shetland’ tenantry; 3 of the “stupid 
apathy”—the extinction’ of: the ‘British ‘spirit of independence 
which has here been effected by, the old system ; | which must theres 
fore be a bad one. Mr. Hunter, I. must, remark, seems to have 
Serle in his experiment with too great haste,. and thus. not to 
ave givenit a fair chance of succeeding. 1 do not question the 
purity of his motives; but I think that it was rather rash, to sum- 
mon one hundred and twenty-two poor tenants allat once to remove! 1 
_ have been found fault with, for soosens to subvert the: estas 
blished order of. materia Shetland 3 3, which. ] = 
suggested, I proposed should: be ry eee accomplished T even ex- 
pressly protested against precipiteny. ‘My words were, (p. 102,) 
“In most cases the tenatits are’so poor, that, were ‘the landlord, “at 
“ once to withdraw his aid, and leave them to manage as they best | 
*. could, many of them would probably perish for want.” «Again, | 
(p- 103,) “ Even if, the -size of farms were enlarged, and leases. of 
* 19 years duration granted, unless manufactures Were here ang | 
“ there, at the same time established, itis not improba able that 
‘* many-of the present cottars would either starve, or be compelled 
“ to indent themselves to America.” If, with these moderate senti- 
ments, Iincur the charge-of being a “-bawler about oppression,’’ 
&c.; with what language of reprobation ought, not Thule,af con- 
sistent, sp. declaim agalnst his friend Jr. unter, who, at once. sub- 


Li=s B 


nee 122 tenants adrift! — 

The tenants.of Lunna, it. is stated, submited to “bei ceases 
under a tacksman “ without a murmur.” . ‘This was about 1803, or 
1804. If I knew the author, I would sak him, whether they sub- 
mitted with equal tameness to the arbitrary increase of the “ whale 
fishing exaction” from one guinea to three guinease~which, as al- 
- xeady ob erved, was effected (probably without Mr. Hunter’s 
knowledge) by. ‘the tacksman of this district in 1805; but, accords 
ing to PY information, not without murmuring | 
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vidtion of its truth. It is not now. “general : there’are “Mineralogy of 


“several proprietors i in different districts, who have eman- “Shetland, 
-cipated their tenants ; put still it is in some places’ car- 


ried on, and prevents my giving unqualified’ praise toa 


people, among whom I met with the’ Saige gx? Seyret’ 


and kindness. ~ ee eS Saas 

The valley terminates in lofty cliffs of red granite. 
The boat waited for us at a small beach, covered with 
granitic sandy over which two vast granitic rocks impend, 
which formed a grand, but a vista of naked rock, | 
as we put off shore. © - ee. 
_ Arrive again at Hlillswick.voe. “Walk to Hillswick» 
ness, a promontory chiefly composed of silvery-coloured | Sees 
micaceous schistus, containing immense quantitiés of 
garnets, of avery large size: those that were in the up- 
per layers were much decomposed ; but below some of” 
them were complete, and finely crystallized. On the 
west side, this bold headland is perfectly precipitous ; 
but on the east side, in one place, it slopes ‘toward the 
shore. At this slope, observe a vein of a light-green 
stone, (probably schistose talc), traversing gneiss. This 
vein contains most beautiful specimens of common acty~ 
nolite, some pieces in fibres, others in pretty distinct six<_ 
sided prisms; in some cases approaching: in lustre to_ 
glassy actynolite. The’ actynolite is imbedded in talc, 
and was found mixed with steatite. ‘The serpentine is 
called k/eber by the natives, who use it as an excellent 
substitute for metallic oxides in ointments. They apply = 
this ointment to burns with success. Near: this place, ~ 


find black hornblende rock of great hardness; sienite, 


in one place, containing a large mass of silky-white fel. 
spar. A -reddish-coloured hornstone-porphyry, in round- 


ed masses, was scattered on the shore. Observe great 


veins of granite in some places, traversing the micaceous 
rocks. As we approach the junction of this promontory 
with the Mainland,-gneiss is found succeeding thé thicas 
ceous schistus. Semegrand pillars are detached by’ the- 
fury of the Atlantic from the sides of this ness; the 


height of these is equal to that of the adjacent cliffs, 
| which i impend. so over their bases, as to impress the spec- | 


* 


Coe 2 _ tater ie 


\ 
~ 
5 


> 


Shetland, 


Ee 
; . 3 


MINERA LOGY< 


Minesslogy. of tator: with | sublime emotions, not. yeRvey: <ppe8 vy: 


fear. 


of red granite, in which, the hill terminates toward the 
south and west. The hill is at first heathy, but toward 
the top it becomes naked rock. Its top is a long ridge, 


Set out for Rona’s Hill, the highest ‘point of Shetland. 7 
Walk over-a granite country to Rona’s-voe ; cross this. 
long and narrow voe, and-land at the foot of precipices: — 


covered with fragments of decomposed granite. I at-— 


tempted to measure its altitude by a portable barometer. 
1 observed the barometer accurately when at the sea- 
side, both before and after my ascent, and found it 
stood exactly at the same height at each time, from 


which I concluded that no material. alteration in the 
pressure of the atmosphere had taken place during my 
. Stay on themountain. The barometer fell when on the 
summit 15 tenths of aninch, but had no thermometer, 
which is necessary to perfect accuracy*, From Rona’s 


TIill, see to. a vast distance around,—all the Mainland, 
near seventy miles long, Foula, Fetlar, Yell, Unst, &c. » 


_ Sail close to the promontory of Hillswickness,. and 
observe a-great many reddish veins,~ traversing the mica- 
ceous rocks which compose these awful cliffs. Some of 


them were apparently several yards in diameter. 

Pass at some distance astupendous, insulated, and in- 
accessible rock, called the Drongs. It appears some~ 
what like a vast ship under sail. It is of a red colour, 


like some granite cliffs at. a considerable distance on the: 


Mainland, the nearest rocks on shore being micaceous. 
Pass'Isle of Doreholm, another insulated rock, per- 


forated bya magnificent natural arch, through which the 
distant shores of the Mainland: were visible. The co- | 


lour of this is similar to that of the Drongs.. Both are 
probably either granite or wacken, similar to what Pro- 
fessor Jameson describes as found in Papa Stour. A 
sailor who had been the day before on the shores of the 


Mainland. nearest Doreholm, brought me fragments of 


both granite and wanker, of ne colour. 


“ Sepibinlpety —— 50°, the — here indicated wat 


zi about 1400 feet. 


Observe 


- 
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Observe that the parish of Northmaven (which was not 


visited’ by Professor Jameson), is bounded toward the Shetland: 


- west by tremendous precipices of granite, similar to what 
compose Rona’s Hills, presenting a peohee, Nera 8 against’ 
the encroachments of the Atlantic ocean. | 

Pass Ossa skerries, \ofty insulated rocks, apparently 
of reddish granite. Pass i in a fog the Isle of Yell. Dow- 
ble Ska, the most northern point of his Majesty’s Euro- 

pean dominions. It is a small island, composed of 

“gneiss, which forms shores of considerable. boldness, and 

is Only at a little distance from the Isle of Unst. An- 

— chor in Balta Sound, Unst. is 

aie shores around this fine bason are entirety composed 


nea df thé pawn Phe: ‘neighbouring’ hills, some of 
which are of considerable height, are also serpentine, and 
in’ many places are totally divested. of vegetation, (even 
of lichens), presenting to the wearied eye a naked waste, 
of an iron-brown colour: ~'Pheshores, from Balta Sound 
to Norwick Bay, rise gradually into: vast ‘cliffs, all of — 
_ serpentine, in which are frequently found: veins ‘of talc; 
lamellar actynolite, ‘amd common: actynolite. Observed’ 
imbedded; in one place, a substance very like Labrador 
Hornblbrede: but was not able to force out a single good” 
specimen, on-account of the hardness of the serpentine 
matrix. In the bottom of the Bay of Norwitk, the 
shores arelow, and’a curious striated micaceous schistus 
presents itself. The'striz are in parallel straight fibres, 
of agrey colour, with but little lustre, intermixed with 
small particles of quartz. Near the junction of the ser- 
pentine and schistus, close by the sea, in a serpentine 
rock, find fine'specimens of talc ina vein. This vein. 
also contained tremolite in quartz. The serpentine 
hitherto mentioned has an iron-brown colour, front ex- 
posure to the air; but the colour of a fresh fracture is. 
generally of a dark-greettet grey. ‘The striated mica- 
ceous schistus begins in the bottom of the bay,.and forms - 
part of the western side of it, rising into lofty cliffs,. 
when it is succeeded by a rock containing large massesof 
whitish felspar, often crystallized in rude rhomboidal. 
figures. This compound rock is by Mr. Jameson called 
eee gneiss. 
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of. gneiss. _ This.rock constitutes the: coast as far as. Bier 


, Frith, a bay very bold and broken on the east side, where. 
there is a hollow .called Saxe’s.Ketile. It is formed. by 
an enormous mass, that seems as if separated : from the. 
Mainland, and. afterwards joined at its extremities by the 
falling in of less masses. In bad weather the wavesare 

driven with violence through a small opening toward the 

bottom, and fill the whole yawning chasm with foam. 

The hills that lie between Norwick Bay and Burra 
Frith are composed to the top of the striated micaceous 
schistus aboye mentioned ; ; and, though the highest on_ 
the island, are covered with coarse grass and mosses, 
while the serpentine, ones, though inferior in height, are, 
for the most part, destitute of vegetation. Does not.. 

this imply the hostile nature of magnesian earth to Pants 
in general? : 

At the bottom of Burra Frith, the same lind ee spike 
lated micaceous schistus, before seen. near Scalloway, 
again presented ‘itself. . F rom Burra. F rith, the coast — 
westward i is composed of * ‘gneiss and micaceous schistus. 


At Hermaness, the latter rock abounds, and; often con- 
tains finely crystallized garnets of a large size. Saw one 


at a gentleman’s house found there, which was nearly 14 
inch in circumference, beautifully crystallized, and of a 
pretty good colour. At Hermaness are said to be grand 
caverns, into which the tide flows, and which contain 


~ fine natural pillars. These pillars are conjectured by 


Mr, Jameson to be of gneiss. The heavy surf prevented 


_mne from exploring these caverns. Toward the south, the 
_ isle of Unst is less bold on its shores, and the rocks 


above described are succeeded by. argillaceous schistus 


-and sandstone. In crossing the island to Mrs. B.’s, find - 


in the declivities plenty of bog iron-ore, and in one or 
two places both earthy and schistose chlorite. 

The little island of Balta, forming one side of Balta 
Sound, is ‘composed of serpentine. of various. shades of 
anton. 

Sail for Lerwick : pass the bold coasts of Yell and 
Fetlar, and sail between Out Skerries and Whalsey ; (for 
an account of these see. Professor Jameson’s Outline). 
Sail close under the stupendous | Noss Head, a grand pro- - 

montory : 
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mentory on thee Minenctas, Noss Isle, eel of sand Minton of 
stone of different hues, hollowed, out below into innu- Shetland. ~ 
merable caverns, the retreat. of. myriads. of sea-fowl, 
whose various * pipes. sound harsh discord when heard 
alone, -but when united, form asolemn concert, a tribute 
of gratitude for that portion of happiness. they enjoy. 
The island of Noss and its holm-are composed of sands 
stone. Over achasm between the island and the holm a 
strong rope is stretched, on which a basket is slung; in 
which the natives pass over-to plunder the nests of the 
sea-fowl that inhabit the holm, and to. carry over a few © 
sheep. . There is an incorrect engraving of this place, 
and the method of passing in the basket, published in | 
Pennant’s Arctic. Zoology, (and from that copied into | 
the. Encyclopedia Britannica), from a rude sketch taken 
by the late Mr. Lowe, an Orkney parson. | 
-Anchorin Lerwick Roads:, pass over. to Brassa, an 
‘ideas composed, of sandstone, and of a coarse breccia 
with a sandstone.base, like: that. already noticed in the 
neighbourhood of Lerwick... The eastern shores -of this 
island, where. they, axe-exposed. to the ocean, are lofty. 
precipices like. Noss Head, but the southern shores slope 
gradually to. the water’s edge... In one: ne Noss, at 
strata are not very, much inclined. : son} deterred 
Walk along. the shore. west Pe a casas re lomand* 
Scot’s-hall. ‘Che breccia. and sandstone continue’ bee 
yond the.north-west entrance into Brassa Sound. Cah 
nodules imbedded in the former are larger than in that 
found near Lerwick... As we go more- westerly, the. pri- 
mary, rocks again. make their-appearance, Leave the 
shore, and cross some hills, on which we observed mica~ _ 
ceous: schistus, -gneiss,; and hornblende rock. | Descend 
into the northern, end of the vale of Tingwall, where we 
again find. limestone. .Return to Lerwick by the manse 
of ‘Tingwall, and pick up in several places fragments of 
. striated micareaus schistus, nee not so eemarhaae as Oa 
found in Unst..» | , 
Set out in the long-boat to coast the eathigs: seddai are 
shores of the Mainland. . The. coast from’ Lerwick. for 
some miles seems_ to be of sandstone or breccia, and is . 
i in many, places by caves formed by the sea, = 
Ve and. j - 


Minera 
Shetland, 


MINERALOGY. 


vefand ‘into some. sof these we rowed for. several hundred 

~ feet.. Soon after, we land, and find a compact limestone, 
interspersed with veins, or reddish calcareous spar, to 
succeed the sandstone. As we advanced, the hills on our 
right became higher, and were composed of micateous 
schistus, especially at Coningsburgh.. From this point 
they gradually fell in height, and sandstone of a west 
brown colour succeeded. ~~ 
' At Sandlodge, in 1803, (when ‘ was. eres a cop- 
per-mine was wrought, which has, I understand, been 
Since given up, but which, I have been told, it is in cons 
templation soon again to open. There was thena small 
but well-constructed steam-engine onit. The principal 


_ shaft was sunk within a few fathoms of the sea. ‘The 


miners had penetrated to the depth of about twenty-two 
fathoms, and were but tittle incommoded with water. — 
The upper rock was sandstone ; and below it, at twenty- 
two fathoms, lay a petrosiliceous, or perhaps quartzy 
rock,- traversed by many veins of brown quartz. This 
was the greatest depth to which they had then penetrated; 
and I believe that the hardness and unpromising nature 
of this rock, ‘was the cause of their so quickly giving up. 
~ At that time, there were but two ‘Cornish miners, besides 
.a Cornish Captain of the Mines; engaged, and these 
~ were chiefly occupied in giving directions to the natives 
employed to work in the mine. The want of men suf- 
ficiently skilled in mining, was certainly one cause of 
their failure. The principal manager was a partner, who 
had chiefly directed his attention to the corn-trade, as I 
was informed, and who was totally ignorant of the art of 
mining. The principal Jode or vein lies between the 
sandstone and the petrosiliceous rock, in a direction from 
N. E. toS. W.. The copper-ore is chiefly green carbo. 
“nate, and the sulphuret ; it is imbedded in an iron-ore, 
' which is sometimes pulverulent, and was called by the 
Cornish mincrs gozzan. The iron-ore is by much the 
most abundant. When Mr. Jameson visited this place, 
the copper-mine was not opened ; ‘and he only mentions 
iron-ores as the product of the mine, which many years 
ago had been wrought by an English iron company, but _ 
afterwards abandoned. It was subsequent toMr. Jame. ~ 
= ; son’ Sy 
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‘gon’ $ vinit that the copper-ore was much noticed. ‘The Mineralogy 0 


iron-ores here. found, are, | 
es Dark-brown, fibrous, and swimillated haswatites ; 
- 2)-Columiar bog-iron ore; ! | 
53. Micaceons iron-ore ; 
4. Iron-ochre of a brown colour ;. 7 
_ 5. Stalactitic ronsore, coiour dark bedwn: : 


- Shetland. * 


_ 6. Earthy matter; much charged with i ae) gz lid 3 


aiisiig from the debris of other ores. 


The copper-ores are, Dob 2 


1. Friable and . saoepioes: sax leoallae: of copper, CDs 
jour rich: green 5° 
Re 2. Beautiful carbonate of an er gréeai, ‘crystal. 
lized in. capillary fibres of a silky Justre, diverging in 
xadii from the centre. This species is found imbedded in 
jron-ore. 

3. ‘Sulphuret of copper, disseminated through felspar 


in some — ae in others, i in great masses in 1 iron. 


ore. 

~ The rich chrbéingitas were found near the bottom of the 
‘mine. ~The levels and shafts of the old company seem to 
have passed within three or four feet of this rich vein, 
but never to have touched it. I Walked through the gal- 
| Jeries scoopéd out in former attempts for about. forty 
fathoms, but saw only little appearance of copper ores, 
while there was iron in abundance all around. The 
roads near the mine were all paved. with fine iron hema- 
S tites, which the Cornish miners who were there did not 
-seem to regard as of any value, nor indeed almost to 
know. Some of them imagined it was a new kind of 
_ -copper-ore. Some pieces of bog iron-ore I had col- 
-lected, were called copper-spume by one of them ; hence, 
it is etlicat, we cannot trust much to the mineralogical 
opinions of | the generality-of miners. From the saline 
taste of the waters of the mine, and the crust of copper it 
left on my knife, I proposed to the workmen to try to 
procire copper of cementation in the usual way. ‘This 
company had already expended between £9000 and 
- 8£10;000 on the work, and had shipped one or two car~ 
goes of ore ; for, Fide: Mivedesil and washed, it was car. 
_ ‘vied to England to be smelted. I was informed, that the 
= Vou. XV.—SorrcemEnt. Dod best 


S66 | ss MENERATOGY. - 
Mineralogy of best of itsold for 2270 per ton, The ‘ills in the viek 


Shetland. nity afford both copper and iron pyrites in considerable 


quantity: Near Coningsburgh cliffs, a vein of copper 
_ pyrites was wrought a few years ago, which yielded Mr. 
Jameson 18 per cent. of copper; but it so: much de- 
creased in width as they descended, that it was finally 
abandoned. The appearance of the ores, was judged, 


by the Cornish miners, to improve as they descended in” 


the Sandlodge mine; and, at their lowest level, the 
quantity of fibrous malachite, when I visited the mine, 
was such as to afford a most beautiful spectacle by ‘the 
light of our candles. They have since; however, 1 am 
_ told, unfortunately met with such obstacles, as to induce 
sheet togive up theswork. Still, it appears to me, that 
it would be worthy the stidalioon of some mining com- 
pany; who had capital and enterprize to wee: - 
undertaking. 
Rocks of sandstone and breccia from the = coast 
- from Sandlodge to Sumburgh. The micaceous hills now 
cross the Mainland, toward Fitful-Head; and from 
Quendal Bay to: Sumburgh Head, the chief mineral ‘pro- 
duction issandstone. At Quendal Buy, a copper-mine 
was discovered several years: ago, and was, in 1803, 
slowly worked by a very few miners. In the tract from 
Sandlodge to Quendal Bay, there are 7 indications 
of metallic ores, chiefly iron. 
From Levenwick Bay, sail along. Waa dialed sale iten 


Mainland to Sumburgh Head, the southern extremity of 


theseislands. It is composed of sandstone clifis, mode. 
rately high. Am informed, that a slate quarry has been 
lately opened, not far from the top of this * promenseres 
Bid adieu to Shetland. 


é 


- more bold than the eastern, which consists chiefly of 
sandstone, and sandstone breccia... The parish of North- 


this parish, A similar distribution of the strata is, I 
> peter — observed in most countries, but 
ee + the 


With regard to the general disknchation of the rocks | 
which compose’ the “Mainland, the western side of it is 
eomposed of micaceous schistus and granite; and is much © 


‘maven contains most granite; and, iflam not mistaken, — 
Rona’s Hill, the highest ground in Shetland, standsin. 
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_ the cause has not been well explained. All. the sacha Moiese of 
on the subject are lame and unsatisfactory. Inthe other Shetland, ~ 
Shetland isles which I have exdmined, the western coasts - ee 
are generally the most bold, and are composed of rocks 
_ more indisputably. wend: to that class called primitive, 
than those on their eastern shores. The same remark 
may be extended to the sister isles of — and: even 
‘to Great Britain.» 
- Preston’s chart of the Shetland. pes is. the vies 
tolerable one we have: but it is inaccurate in the north- 
ern part, which, I have been told, he did not live to surs 
| vey. ~Thesouthern parts of Shetland were laid down by 
| - himself, and are extremely accurate; but the northern 
| parts were carelessly added by some inferior hand at his 
: death. .I have even seen a small island or rock that is 
_ always uncovered, which is not in the chart at all. Mr. 
_ Jameson’s small map is. pretty correct... It would cer- 
tainly be “worth the attention of Government to cause a 
nautical survey of these islands to be made, with the 
same minuteness and accuracy that the Orkneys are laid 
down in the admirable charts of Murdoch Mackenzie. | 
Pinkerton, in his Geography, seems to have supposed, é 
that the Orkney coasts are as ill laid down as those of. 
Shetland. He says, ‘* We have better charts of ‘the - 
“¢ coasts of New Holland than of the Isles of Orkney: 
‘¢ and Shetland.” Strange, that he should be unac- 
. quainted with Mackenzie’s Charts, which every vessel that 
‘sails sneer Sea invariabl ly « carries ! 


e. 
Fat toward rd forming a History of Silver, By Prefer 
Provst*, 


Twn tmuriat id? silver is soluble in muriatic saat it Muriat of sil- 


separates from it in octahedral cr) stals. This solution ver soluble fix 
. -muriatic acid. 


* Translated a3 a the =< Josraat 8 Physique March r806, 


parr, E r ov #4 3 - . 
oe: Dp - ae | is . 


ecomposed by diluting it with watet, and the uriat 
= ac itated. gas tek ee 
Muriatic acid "This acid, woud, eatin silver, ee ae 
- watson it into a muriat, and a gas is evolved, which forces the 
ver, and hi-. cork out of the bottle. This gas can be no other than 
drogen is given hidrogen. ‘Theacid, which is weakened, holds scarcely 
esate any thing in sotieidiscfor cet ge gems water ome Ge: 
changes its colour. a a 

‘That Bergman: should announce this ake Ava 
pound of 75 parts of silver anil 25 of acid, -was-very 
 exeusable;’ but that moderns, certainly not unacquainted, 
: ' with the term of oxidation, should uapinee an serea 
| they forgotten the oxigen? 3 | 
‘Mauriat of sil- ‘The muriat of silver docs not: ‘ceinaediactie masiahie, 


— = the cru. OF even theirsurface. It does not act upon them. 5” 
cibles. I did not perceive that it was volatile. During the 


Is not volatile. first impression of the heat only, and by the assistance of 
the moisture present, a vapour escapes, which is con- 
derised in the empty crucible inverted over iti This sub« 
Fimate; as Stahl’ observed, has the appearance of pows 
dered arsenic ; but when the muriat is in fusion, no moré 
vapour escapes, and it remains fixed at the bottom of ‘tlie 
_ éfucible. ~ Four drams of fused muriat were’ Képt’‘at’a 
‘thoderate red heat for half an hour in a covered Hessian 
orucible. The crucible, on coming out of the fire; had 
lost 6 grains: but it was only becaiise a little of: the 
muriat had made its way through one of those flaws, 
which frequently occur in them if the: paste were fot 
very Paneer kneaded | before it was applied to the 
wheel. - = 

; Half an ounceof ther same muriat, ‘tical oe: same 
time in a luted retort, did-not attack the glass, or give 
the Slightest.: indication of gk Bes observed the 
same. 

“tifansparent,. “The muriat heated to this point is ‘alistavent: and has 

_ ofapearly a pearly grey hue, by which it is distinguished. With 


Hike the pn this appearance it is so perfectly like the native muriat, 3 


muriat. « that it is impossible not to confound them together ; so 
ate ~ true. it is, that Natureas not ower —— for these come 
_ dinations. . Dit, 


“Crystallizes ig ‘The muriat has a “aecitted sean" to ; crystalline 
@stahedrons, ootahedrts 


| Gaiaheleed: L havea} piece sal four ounces,’ in which @ 


horizontal matrix is formed, that-is lined with these crys= 
tals: ‘The solution of the muriat in. ammonia —— 
deposits regular octahedra. | 

e- The ammoniacal solution will keep several years, with Atmmoniaes3. 

out the mnriat’s tending to decomposition: -but if a sepa- clon of - 
ration be forced to: take place, even by a moderate heat, but being de- » 
fulminating oxide may be formed. ‘This I learned fronf ao * 
the following fact :—I placed a capsule containing some fulminating 
of the ammoniacal solution in a moderate heat,: for the silver iments . 
purpose of collecting the muriat. The liquor being eva~ 
porated to a certain point, and afew grains of precipitate 
having formed, I took it up by the edge, and with blame~ 
able carelessness put it into my other hand. The pows 
der at the bottom immediately exploded, cracked the 
hottom of the. capsule, and blew all the liquor into my 
face. - Happily I escaped with no other mischief than the 
skin’s remaining black for some days, = 

~ To form a clear idea of the characters of. this. surat, Method of ex- 

pe even to. make it known in teaching others,’ it showtih hibiting it to 


- be pouredwhenlialf red hot into a silver basin, and — 
moved about circularly, as you would melted nitre. 


You may then turn it out in a thin, transparent, flexible 


plate, which may be cut with scissars ayant like the 


wer for lanterns. . 
~ If you let it cool i in the crucible, to ee it in thicker Large pieces 


pieces, they may be turned, and made into snuff-boxes, ™4y be turned 
_ as Kunckel observed; which succeeds better with laige see 


pieces than small. I haye plates. of it of a reddish tint, Pte : 


and marbled like tortoiseshell ; but exposure to the light colour. 


makes it more and more brown, which lessens the es 


it would otherwise have.in jewellery. 

-® Kunckel, in his Chemical Laboratory, gives a method Kunckel’s me- 
of reducing the muriat, which is expeditious, and not thod of reduce 
liable to much loss. Put three parts of lead; he says, ni es 
with one of luna corned, into a retort, and expose them 

to heat; the lead-will be converted into muriat, and the 

reduced silver swill subside to the bottom, The ‘product, 

however, will: not be reduced gjlver, for it will require 

cupellation, to separate from it a considerable portion of 


lead. This process is susceptible of improvement. Three 
yp We 3 | ( parts 


" ocAEE. 5 sale 
yy athe Cea 
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me - parts‘of lead are a great deat too much: The murlaty 
which I suppose to be melted, should be. enclosed in 2. 
sheet of lead twice its weight ; the lead having been pre« 
viously reduced from acetate of lead; and subjected. to 
 cupellation. Thus 73 to 74 hundredths and a fraction 
will be obtained : in four operations I could not.once get 
Aljttle silver 79 anda fraction, which is the real quantity present; 2 
little silver therefore is lost. I know not whether the 
muriat of lead which is volatilised contributes to this. 
Reduetion by Some recommend the reduction of the muriat by. means. 
ee of carbonat of potash. This method is troublesome, and 
Visable exposes to considerable loss, on account of the swelling 
= up, running over, and the largeness of the. crucible that. 
must be used. to avoid this even with small quansities: of 


4 


. the muriat. 
Pure potash Pure potash is weolbvable: since the reduction ‘alten 
preferable. place without any swelling up; but for large quantities 
; this mode is expensive. — a 


Having had more than apound of muriate, arising frone; 
the repeated precipitations that there is occasion to make 
in a eabaratory, I preferred the following method: af 
Sage. 

Sage’s method. . This consists in boiling the muriat in an iron pak swith: 
afew pieces of iron and some water. The. separation , 
takes place very speedily. The liquor, which is a solution. 

»..of muriat of iron, is to be thrown away; fresh water 
: added ; and the mixture occasionally shaken. The silver 
will be obtained in powder, which requires only to be. 
washed, and melted with a little nitre and borax, to free 

the silver froma little remaining oxide of iron. If you | 

To detect any WOuld satisfy yourself, whether the muriat be entirely. 

muriat left un- decomposed, it will be sufficient to expose the powdered 

expose tothe silver to the sun; for if any muriat. still remain, the light 
will give it a violet hue, and gradually darkenit. 

Becellence of To judge of the merit of this page I made the follow. - 

this method. ing experiment. = 

Inasmall silver basin [I treated.a. hundred. nasiei ob. 
powdered muriat, well dried, with as much iron filings: 
and a sufficient quantity ef water. The operation being 
finished, the muriate of iron poured off, and the powder 
wale, J added 18 parts of mercury to collect the silver. 

The 


: pounce; the matrix of which ‘is rhomboidal carbonat. 


3 ) = 
ON SILVER, : 371 


The amalgama, being subjected to di stillation, gave me 


723, instead of 75%, which ought to have been the pro- 


duct. I triturated the filings again with a little mercury, 
and obtained 23 more of ni making in all 75. The 
loss therefore was only 455) or four grains on the quan- 
tity I had used, which was 1600 grains of muriat. 
The result stove, that with moderate quantities of 


_ .muriat the reduction may be made with ease, and without 


any sensible loss. In the great it is still more expedi- 


tious, since all that is necessary is to place the muriat 


upon lead in a-cupel. 

The silver separated from the muriat by means of pot- The silver re 
ash, though well fused, is not always secure from retain- duced by of 
2 ‘means of pot- 
ing some of it. Forging one day a mass of about eight ah sometimes 
ounces, 1 was surprised to see it separate into lamine retains muriat.. 
under the hammer. On examining it, I perceived some 
unreduced muriat between the platas. Mr. Fernandez 
made the same observation, as roe appear at the end of 
this article. 

~The muriat of silver fre ately occurs among the mine- Native muriate 
rals of America: it accompanies the native silver; and i America 
is found disseminated among the sulphurets, carbonats, 
and siliceous rocks, so as to be altogether imperceptible. 

J examined an ore from the province of Caraccas, which Analysis of one 
by the application of acids yielded me only 11 marks to from the Ca- 
the hundred; but having fused it with oxide of lead, pot- a 


cash, and insects: it. yielded a button, which left 19 


marksin the cupel. This ore contained its riches in two — 
sfates, in metal and in muriat. The silver of this ore 


contained likewise a 36th. of gold. Its matrix was sili» 


ceous. 

“To discover the muriat, the ore should be boiled with Mode of dis- 
water, and a few filings ‘of iron or of zinc: the muriat covering the 
will thus be decomposed, and, after washing the ore, Ni+ age 


tric acid will detect the vas. The muriatic. Jixivium 


being precipitated with a solution of silver, the portion 
of muriat of silver collected will be exactly. equivalent to 


that which existed in the ore. 


Pieces of native muriat of the greatest purity are some- Very pure na- 


times brought from Peru. Ihave one that weighs about ‘ve teh ot 
from Peru 


This 


ch 
fy. ) 

oat 

he whieh 

mak, 
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This i pcaeedladiaitdy pearly, and snap a 
‘ out splintering. Its chips assume the violet tint ina 
few minutes on exposure to thesun. It may be meltedin 
- retort, without losing any of its characteristics, or di- 
Hinting in weight. If it be brought near the flame of 
a candle, it flows in red drops like the juice of a eoose= 
berry, which grow white on cooling. They should be 
caught on a plate of glass. The artificial muriat yields. 
likewise coloured drops when melted. The native muriat 
enclosed in a sheet of lead does not yield above 74 and a 
: small fraction of silver, though it contains 752. sul 
Analysis of I decomposed a hundred parts of this muriat by means 
‘this ore. of zinc, and precipitated ‘the ‘solution with nitrat of sil: 
. ver. The product collected was a hundred parts. Thad 
- the same result twice. The solution of silver may be 
employed, which will remain mingled with zinc after the 
decomposition has taken place; but as the necessity of 
filtration occasions a slight Joss, only 98 or 99 will be 
obtained. The muriat reproduced should not be weighed, 
ss till it has been thoroughly dried. : 
 Mingled with The muriat is likewise found mixed tt ‘earbonat a 4 
carbonat. silver in powder, exhibiting a “perfectly uniform ‘grey is 
paste. It .is‘very difficult to break. Rubbing it with = 
any hard body will make the silver shine. Ihave one 
piece which consists of silver 30, carbonat of lime 3%, 
muriat 38. . # 
Large piece of ~ As far as I can judge from : appearances, it is this "pat : 
native silver in that incloses the celebrated piece of native silver preserved a 
yo Cabinet du in the King’s collection. This piece, weighing near three-- 
; hundred pounds, is still loaded with part of its valuable 
coat. Ifthe miner had not robbed it of the rést, it 
would have been much more precious to the mine alopist. 
It appears to have been considerable. It was cut off 
with a hammer and chissel. ‘This specimen came from the | 
mines of Quantacaia, on the borders | of the Pacifie - 
Ocean. : 
eerta ke Silver is likewise among the jalttiber of metals capable 
from exides of of taking from iron that portion of oxigen, which raises 
ies ohias at it from the minimum to the maximum of oxidation, or 
a high tempe- which is included between 28 and 48 ‘per cent. But for 


rature, and this it must be assisted by @ certain degree of heat; for 4 
oa 


ad 
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on. losing this the i iron in turn, or its oxide ata minimum, gives it back to 
takes ‘the oxigen from the silver. ‘Thé following. is i sai EN when 
experiment. 

- In asmall matras heat a solution of red suilphat of | iron Proof. 

on parted silver, a portion of the latter will be dissolved, 
and the ‘sulphat will become green. Filter, add a little 
water with salt, separate the muriat, and the filtered. 
liquor, or sulphat of iron, will be pregipiidted green. by 
alkalis. Butif, instead of separating the silver, the fil- 
tered liquor be kept, it will exhibit scales of metal, in 
proportion as it cools. Now this new precipitation can- 
not take place but hy the base of the green sulphat resum- 
ing oxigen from the silver. We shall not be surprised 
at this result, if we recollect, that a solution of green sul. 
phat, mixed with a solution of sulphat of silver, instantly 
precipitates the metal in a shining powder. I had an 
opportunity of observing, some time ago, that the solu- 
tion of red sulphat could not be concentrated in a basin of 
fine wityer without giving birth to similar ‘changes. 


es 


Carbonat of Silver. 


This carbonat, obtained by means of that of potash, carbonat of 

- is of a yellowish white colour, but does not keep well, silver parts 

__. grows black on exposure to the light, and gradually cree pans agen 
spontancously. 

with its oxigen ; for if at the year’s end very dilute nitric 

acid be poured on it, a portion of silver in powder will —— 

be es sie | 


7 Sulphat of Silver. 

If mercury be thrown into the solution of this sulphat, Sulphat ye 
it decomposes it, and the result.is a flat crystallization, composed by 
which scarcely deviates from the level, and of course ex. “°TUrY- 

2 hibits. none of the pleasing phenomena of the nitrat. 


Tree of Diana. — 

Lewers recommends, to throw mercury into a nitric 
solution of silver considerably diluted ; and he is right. 
In little, or in great, very beautiful and very various 
trees of Diana will be obtained without fail. Homberg 
and Beaume, with their balls of amalgama and solution, | 

have only complicated the process, and disgusted those, = 

Vor. _ a ania Ere . who 


ee 7 


vate Diane. 
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oF aes 3) ov ae? would enjoy without re) much: trouble one - fe 
a ae most t beautiful results of experimental — ® 


“Ore Acctat OP Oisery = ea 8 
_ Acetatofsilver Distilled vinegar very readily dissolves oxide of silver, 


and affords long white needles, easily crystallized. ‘Heated 


in a retort it gives out radical vinegar, some gasses, char- 
~ coal, and pure mid i have not examined it soot . 


a 


/ 


nandez. 

Assays vitiated _ Jp the sila of December 1794, having occasion to 
employing 
muriat of silver 

imperfectly 


Feduced. - half a grain above the fineness they ought to have had. 


-  Erepeated the assays, with all possible care, and the re- 
- sult was still thesame. To satisfy my doubts, I examined. 
particularly the lead and the acids I had employed; but 


I found nothing in them that could account. for a sure 
charge so extr aordinary. cues atte 
I had no other step to i ee but to return 
to the silver; ‘but as this metal came from a muriat. re- 
duced by means of potash and charcoal, I was. far from 


suspecting that it could have any influence on the results 3 -& 
| particularly as it admitted of being drawn out by. the 


/ 


flatting mill into very thin leaves without any apparent 
‘defects. Unwilling however to announce, that these 
= coins were half a grain above their standard, without a 
ae “fresh examination, it occurred to mre, to dissolve the 


twenty-four cornets separately in aqua regia. The sc lu- : 


tion was scarcely finished, when at length I discovered the 
-_- _ gause of the phenomenon. Each of them tet fall a white 
powder, which I collected for examination ; and I had no. 
difficulty in recognizing it to be muriat of silver. That of 
‘each of the cornets was precisely the same weight. 


After this discovery I immediately examined the qua-— z 


lity of my silver... I dissolved some in nitric acid, and the 
~  gmuriat separated from it instantly. Thus it is certaip, 


that this salt is not' always completely decomposed i in Le | 


duicing it with potash ; and that it may. incorporate wi E 


- a 


29 Fy 


On the § es ya which thé Muriat of Silver i és spiel of | 
: giving to cornets for parting, by eee oars Fer- 


assay twelve pieces of gold coin, I was. surprised, to see_ 
the twenty-four cornets come out with a surcharge | of 


« 


! 
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ec: coreven | dissolve in it, so asynot iiemuntate 
‘affect its ductility, since it can be flattened outa bant. 
" shewing any defect inthe plates... ae 
_Trepeated.my assays, but with pure arak also, Dh: 
inital from the muriat, and the surcharge disappeared. 
‘This obseryation:made me determine to dissolve the cor- 
nets, as often I should find reason to suspect an extra-— 
ordinary surcharge. 


a et oq att 


= +s : 


On the Nitrat of Sine, —— : 
The acid that rises from a solution when evaporating it Silver carried 
carries off some silver, however gentle the ebullition, may off on evapo 
rating its solue 
be. The muriatic acid makes this known. instantly. tion? 
This result, which have. had-opportunities.of proving — 
several times, cannot fail to diminish a little the conf- 


dence we might be inclined to place in assays of ores by = 


means of nitric acid; and we know it is indispensable to 

boil it long enough to senclen: she last speaiiens of sulphu- 

ret of silver, 

- The nitrat of silver “te not appear to contain water Nitrat ares 
of crystallization-any more than nitre... lt may be kept no water of 
 inefusion: ina-retort for ‘.a-considerable time, without “Y*t#lization- 
losing more than. a hundredth of its. weight, On.cooling ~ 

it fixes'ina crystalline mass of a greyish hue, éalled lapis 

infernalis. 'Thisnitrat, heated till it is completely de- 

composed, leaves 64 hundredths of pure silver; from 

~ pwhiechwe may infer, that @ hundred parts of silva will - 

produce 140:of nitrat [156-25]. 

A hundred»parts of- silver take 92 or 93 ve a oxigen 8 State of oxide. 

‘gerve asa base to the nitrat, according: to a trial I for- pit ana 
emerly made, though it would not be amiss. to examine 


thefact again. — : | 3 
This nitrat then would consist ae sf Song, Composition 
Oxide of silver. ......-69.0r. 70 926.5. Sx at of 


palates seneeeee Sh +980. 
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ork ae es assaying Ores, of Silver. 


. eangt Mane, dete recommend, to precipitate the solution ne Mp ie a 
swith copper: but this must be carefully. avoided, for assayed in the 
whatever care be taken, a little silver.will always remain de y pos Sy 


a Hiqnonys as the muriatic acid willshew. An queghat 
Ere 2 | yields 


© 


¥ 
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e Is 1 per cent by fusion will not give ove St, 9, 6 
‘thereabouts, by precipitation. The eatinintich: deduced | 
from the miriat of silver too being a language. not un- 
‘derstood by those, who would have the clear. product of 
their ores set before their eyes, it is better to proceed to 
the assay by fusion. The following method, an imitation 
of the operation in the large way, and: practised by pase, 
appears to me preferable toany other, 
The best me- Melt a quintal of the roasted ore with as much lithiases 
| csed ie ie and three quintals of common carbonat of potash, in a 
crucible, the bottom of which ‘is lined with 24 or 30 
grains of charcoal, softened with a Jittle oil,, so thatthe 
paste may be applied to the bottom and half way up the 
side by the finger. Put on a cover,. but without luting ‘it. 
Place two such crucibles side by: side in a common fur- 
nace, and cover them with charcoal. The ‘bellows are 
‘not necessary. When the mixtures enter into fusion, 
which will readily be perceived by the ear, push the 
charcoal aside, so that you may be able to take off the 
- *Jids, and seewhat is going on. If the effervescence raise 
'  the-contents above the middle of the crucible; remove the 
‘lids, when the weight ‘of the air will check the swell, and — 
-prevent it from tunning over. As soonvas'all is: quiet, 
put on the lids again, cover up the etucibles with char- 
coal, and let them stand till they are cold. If the assays 
43 have been well fused, the leads obtained will not differ in _ 
/ i weight two grains, © ‘Subjectthem to cupellation, maiispenr™ 
will obtain buttons, which ought not to differ a sixteenth 
a of agrain. A sixteenth of a grain represents an ounce 
Soe in ahundred pounds: butif the ore be so poor as to yield 
less than an ounce, as is the case with most of the mines. 
at present worked in America, the o_— sheen: a 
with four hundred grains: at —— | 
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| ‘Nitra of Silvera a a "i Meili: 
‘Preparation of- In a solution already saturated boil powder of silver, 
igs eg such for instance as is obtained in ordinary parting ; and 
oo *"" ~ eontinue the ebullition for an hour after nitrous gas has 
~ * “eeased to be evolved. Pour off the liquid with its sedi- 
“ment, and leave it to grow: ‘clear by subsidence. Draw 
. off the clear fluid with a bulbed siphon, and, if ‘youwish 
- to 


' 


i. he of wy ees tl 
. 


~ 


-_ 


= of sive: | as 
‘to Loncentratbit; ‘pour it into a retort, ‘at the bo ttom of 
which a few bits of pure silver have been —— 4 
if not, ‘Keep itina bottle. © = FI: 7 = 
But the parted silver must be cleansed nay it is ‘ied, Saned dive: 


to avoid any mixture of copper. © For this purpose boil should be freed 


‘the powder in a saturated solution of silver slightly di- ——— 


jnted, when the copper will be converted into nitrat, and 
the silver will come out sufficiently pure to effect no 
‘alteration in the colour of the fresh’ nitrat. 

~The solution is invariably of a pale ipettow: solline. 


-andit may be concentrated much beyond the nitrat-ata *S 


maximum, without fear of crystallization, as the nitrat it~ 
affords is infinitely: more soluble. When?it is in the pro- Minimum ni- 


“portion of 240°to 100 of ‘water it is still far enough from pt “"Y °° 


crystallizing, and sometimes it remains ‘fluid for) several — 

days: butif it be poured into a phial, it congeals so © 
suddenly, that-the last portions from the mouth of the Suddenly be- 
retort become solid likevicicles from the eaves of a: caasbe comes solid. 


and a great deal of heat is evolved. 


While this nitrat is: concentrating, a little is. oaleaie’ A litle -vola- 
wolatilizedy “This passes from the minimum of oxidation ee and ? 
‘tothe maximum; and sometimes’ we ‘discover in it a mix- cag evapora 


tureof the two nitrats. In the first case: ammonia-does tion. 


not change. the ‘transparency of the product; in. the 
ee the new nitrat is indicated by a black hue. 


Atis difficult to bring it to a regular crystallization, pigcult to 
-pecause it has a much greater tendeney to. congeal, than crystallize. 
to separate into'crystals. Hf it congeal, it gannot be 
‘redissolved, without: the separation | of a yellow.powder, yeliow pases 
“which obliges us to suspend the process, that. this. pow- der produced, 


- «der may be allowed to subside, decant the clear fluid, and 


return: it into) the retort... It is true that this. inconveni- 
‘ence may be avoided, by an addition of acid to the water 
with which the mass is to be redissolved; bat by-this 
addition we are: liable to. increase the oxidation of apor- 
tign-of the natrat, and to convert the proaocs into, a 


: mixture of the two nitrats. 


- The yellow precipitate we have just, pointed outs: isa which contains 


‘ niirak doubly at a minimum, both, of oxigen and of acid. a minimum 
It forms because part of. thenew nitrat cannot. dissolve in 
= md unless it takes an the other a little of its acid ; 


both of oxigen 
and of acid. 


and 


. 


4 


SS cont t tely - analogous to those of the nitrat of. mercury ata 
pag ble aed mininum of oxidation when thrown into water. If it 


aC Or ciel tah precipitated... These licalbcars com- 


- do not divide into two parts, and if. one do not borrow 
aia from the-other, it does not dissolve : : but in the case 
ibefore us, as: well. as, in that of mercury, a little acid sets 

the; yellow precipitates afloat, - sit. inereases their saline 

wees and in consequence restores their solubility... 
Mode of ob- «+: Wesmay succeed in crystallizing it, however, rane 
taining cry3- conthenly, suspending and, resuming the distillation, till by 


: ] 
—_— repeated trials we have brought the solution to the pro- 


‘sig ewer per point. - But Lhave not yet heen able to obtain crys- 
os Cy tals-sufficiently separate;: pendtneiipc Fs 


to-examine them nen: = ee geerggtl ai 


r 


oo 


DXemtion of. this WNitrat. irs 
Achihetswiigen. dts solution kept ‘in the air, and defended from aaa, 
from the air, loses its colour, and in afew days affords. Jarge square 
“ot Jamin of the common’ nitrat, or that ata maximum. — 


fe and from ai nitric It isamusing to observe the readiness. with which’ a few 
acid. Ss. - drops of nitric acid, poured) into this solution, «give rise 


to large scales: of nitrat. The fluid changes from white 
to yellow, blackens’ more with ammonia, and at’ length 
becomes wholly nitrat at/a maxinuine, © If the acid be 

-.. fhixed with a more dilute osolution, and heated, nitrous 


gas is» campy and confirms: the: ei dindeceteda a 


ee ae sen IC a HW FL ; sBbiG3 ER ans sins EIS2 
Wrorfat or ak - - Mariatie acid. poured: into: the: oui of. minimum 
ver only in one nitrat affords a muriaty the ‘baseof»which rises to the 
_— maximum in the very process. ‘There is no. muriat ata 

minimum therefore ; or at least 1 havenotrbeen able to 

‘form one. The apenas some of: epenaine 


habitades with reagelits. 20 0) <i eemm of) a: 
ee aes cin With water of isitemmmaimacdball ssinmonmitihh of 
litmus, ‘silver produces no effect); that of the . eee ewehai 

‘RysmEater ® blue lake. ASE GH. jo 97 


eothitieal, * ‘u, > With eochineal the maximum nitrat. produessa scarlet 
{ -eolow § the'minimum,.adeep violetlake, (40°) 0.9 


go “ree ippearemiaeriacen niet peihtbd meaty 


RS ‘ iSBS. BET -Lb0 |. 5) occasions 


aN : A 


’ 


- 


on stivEn. : 


| “pteations:no eliange; the  mniéveum dopfivessitenfinely® 


of colour, and the silver is reduced) = 0 we ae | 
The tincture of Peale of hemlock, while peeteeiaes of * 


| trat: uy the minimum the green is revived and beantied 


<= 


in a striking manner. ° 


stein oe [Sith Annwoita: : | 
~ Ammonia precipitates the minimum nitrat bse: "The ammonia, 


"precipitate collected is pure silver, and does not fulmi- 


it be saturated with very dilute nitric acid, it is no longer » 


nate, however long it be kept in ‘the ammonia. ‘The 


ammonia then-holds maximum oxide in solution; for’ if es 


blackened by ammonia. 'Thus we see, that the portion : 
of oxide dissolved’ in ammonia is*raised to a mawimum at 
the “ehpeitic ‘of that which i is precipitated. St St Sse 


2s ‘With pure Potash. 7 
The’ ‘precipitate ‘is brown,” demeaBag im spilenellt potash, ate! 
given by’ the maximum nitrat. ° Redissolved in’ nitric — tet 
acid, ‘ammonia precipitates it black, which demonstrates © 
dao Te has‘ not altered its state; but on drying it — 
aftiicts¢ oxigén from the atmosphere, ‘rises to the maxi. _ 


: mim,” “and no Toriger differs from the etn et a 


wee 


_ ARE aH? inaxinvm hhitrat, which it “issolves" perfectly nada, <2 


by" ne macimun Stier ae hit 

tO o7Gi< BHO mort GH Sea = 3 EMA See 

ta pig: 2% bu ppp Minette esos ob citable. "5a 

ain acts on its solution no otherwise than nto: al coholy eee 
part of the nitrat its portion of acid. bemg’ diminished, dee 
separates in a’ yellow powder. The WMohONE HOFaGién es 
being “distilled, leaves © ‘behind ‘nitrat’at a méximimivand = 96) oe 
powder eEiAre, because part ofthe oxide has completed = = * 
its Oxidation at ‘the ‘expense of of the other. The: aloohol | 


well. ” 10 sHISS 
bers maetes § 20 54) i 


20 OHI 40 seins boilin ng Water. 


wee 


“into tvs ait that’ one, ‘to enable it) ‘to dissolve, sia water. 4 
a to take a aci 


from ‘the’ “bther, which: hs Cebit 
a eniatly 
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ON SILVER»; Ss 


quently separated in’ the state of yellow. nitrat, or esthighe: 
with an nferior portion: of acid. » i ase boils water the 
oceedg farther, f 
Tf a few drops of a somewhat cin conitaik canon. 
be let fall into a glass. of boiling distilled water, three 
- colours will be seen distinctly to succeed each other very. 
quickly, yellow, red, and black. If, when the mixture 
is yellow, orred, a fevcdiiiie of avidk: be added, the whole 
oe grows clear, and the change is stopped. — If this be.done — 
the moment after the black colour has appeared, the acid © 
no.longer restores the transparency of the mixture, be- . 
cause the black powder is not an oxide, like the two. — 
Disoxidates the preceding, but disoxidated. silver. Now. to Dsgolve: this | 
silver. a stronger. acid inmeq aired nk’2 7 
-The black” powder ‘Silvers. the glass as. At comes: into’ 
contact with its sides. None of these effects will take = 
place, if afew drops of nitric acid be added, beforethe 
‘ solution is dropped into. the boiling water. | 
Nitrat of mer- The.yellow nitrat of mercury. at a minimum exhibits 
: — has simi- similar phenomena, though ina different manner. This 
= ives nitrat, boiled with water in a retort, affords powder of, 
mercury, which passes.into the receiver with. the aqueous. 
vapour ;. that is to say, by the help of a. high temperature | 
part,of the mercury has a tendency to complete its oxida-- 
tion at the expense of the other. But in whatever. cir- 
“Metals never CumStances we discover a metal passing from one state of 
found at an oxidation to another, we shall never find it stopping at _ 
intermediate any intermediate term between the two Bg of oxida- 
state’of oxida- : 
Sin tian proper to it. ne? 
- _An aqueous solution of minimum oitaat of silver does _ 
ttracts oxi- 
gen from the not superoxide itself very rapidly by contact withair. _ 
air but slowly. J have formerly shewn, that, if copper have a greater 
Acids have affinity for oxigen than silver has, we must. not thence 
‘more affinity ¢onclude,.. that acids would. have more affinity for oxide of . 
for oxides of 
silver than of Copper than for oxide of silver ; ; and in fact the nitrat and 
copper. ts sulphat of silver dissolved and kept on carbonat of cop. 
per donot attack the latter, or even beco coloured.. 
The minimum nitrat of silyer is asia void of action on 
carbonat of copper... 
The yellow powder, or minimum nitrat with Bi acid, | 
is equally void of action on the carbonat of copper. 


The. . ° 


a 
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. The minimum nitrat, concentrated in a retort, grows Minim. nitrat 
éiiiek, gives out a little nitrous: gas, enters into fusion, te 4 and sub- 
and affords a yellow sublimate that lines tle sides of the ~ 
retort. The maximum nitrat affords nothing similar to 
this. If the melted mass be dissolved, we-see a yellowish ) 
precipitate, mixed with a little nawdet of silver, fall to 
the bottom ; which indicates, that a part of the minimum 
nittal reianins urfaltered, and that another portion has 
assumed the maximum state, by means of the oxigen ate 
tracted from part of the oxide. 

Several years ago I remarked this transmission of oxi- 
gen from one portion of an oxide to another, in those 
solutions of silver in which I had carried the ebullition on 
metal pretty far. A kind of brilliant aventurine dis 
turbed its transparency atthe expiration of a few days, 
and afterwards subsided to the bottom of the vessels. 

This was the first fact that led_me to suspect, that silver, 
like so many other metals, was susceptible of two deter- 
minate states “of oxidation. = 

Nitrat of lead treated with leaves of this metal exhibits Nitrat of lead 
results of the same class, I will endeayour soon to Jay ee — 

them before. the public. 


Vi. 


| Description of a Machine for cutting Paper and the Edges 
of Books, : By Mr. J OHN 2 : HAMAINS = 


en 


4ILHE object of thisimprovement is, to cut the edges Of Machine for 
books on three sides at one fixing in the press: to: do this, cutting the 
it is necessary that the book be placed at one end, and a rn ot hooks, 
support given to the plough beyond the part ‘cut; there 
‘is therefore at each corner a block moveable on a centre, 
“so as to elongate alternately the side or end of the press. 
The press is as wide as the feeges length of the 
book. - | — 


-* Communicated to the Society of Arts, who voted the Silver 
Medal to the inventor. 
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Machine ter, 
cutting the 


nee of books, 
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PAPER-CUTTING MACHINE. 


Ata distance from the end of the press, equal to the 
‘yequired width of the book, is a-stop, made somewhat 
like two combs, one fastened on each side, the teeth of | 
one going into the interstices of the other, sothatit may _ 
effectually prevent the book falling too low, whether the 
press is open little or much. 

In the common press, the book is put in the middle, | 
and there is a screw at each end to force the press to- 
gether; butin this press, the book being put at one end, 
there is a screw about the middle to force the press toges 
ther, and another screw at the lower end to force it 
open, and consequently press the book tighter, exactly 
on the Principles of cabinet-makers’ hand-screws. 


Reference to the eee, Plate 1x. oe he 2, 3, 4. 


Fig. 1 and 2. Two geometrical views of the press.’ 

Fig. 3and4. Two perspective views of the same, as 
placed on itssupports inthe box which receives the cut- 
tings. The side of the box is represented as taken 
away, in order to show the parts more distinctly. Fig. 3 


_ shows the position of the press, when the front of the 
‘book is to be cut, and Fig. 4, while the onls. are 


cutting. = . : 
 N.B. The Sobiees of referense are the same in all the 
Figures. : 

A. The press.’ | = 


a, Thecutting box. — 

bb, The elongating blocks turning on their centres (c), 

d. The screw which forces the press together, ~~ . 

e. Thescrew which forces the lower ends of the press 
asunder, and consequently presses the. book tighter. = 

f. A piece of board put into the press. bees the book, to 
‘Keep it firm against the knife. = | 

g. The comb-like stop. ee Bee 

hh. Bars fixed across the cutting box, support the- 
press while the top or bottom of the b is cut. 

tz. Bars to support the press while the front of the book 
is cut. In this position, there isa bar (/) to keep the 
_press steady, which is taken ‘out when the position 
~ Fig. A is in use, - 

: Ha Pieces | 
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"Ee Pieces of board with notches i in them, fastened to the Machine for 
box, to receive the bars. _ ; _ Cutting the 
"im. Groove for the plough to work in. be ess os 
It is evident from the positions of the press, that the 
- plough must be worked on an inclined plane; but this, 
instead of an objection, is a considerable advantage, be- 
cause the workman has much more power in that direc= 
tion, than on a level. 
The press requiring to be turned round to cut the top 
and bottom of the book, the plough must be worked 
left as well as right handed, ree this is ais by a few 
minutes practice. 
. The same plough is tsed as with the common press.’ 
ds J. Hawerns. 
Dalby Terrace, City Road, Ss 
May 29, 1805. 
. Cuartes Tayror, Esq. 
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Obserbations on the Permanency of the Variation of the 
Compass at Jamaica. In a Letter from Mr. Samus 
Rosertson fo the Right Hons Sir Joszru BaNKs; K.B. 

: ii R. Se & c®, 


-. Sir, | 
As any improvement, or discovery in the arts and sci- —_— * intro- 
ences, will, lam persuaded, experience your favourable : 
reception, i have the honour of submitting to, your con- 
- sideration adiscovery I have made on asubject, the state 
of which can only be ascertained by observations made 
from time to time, as it is not regulated by any known 
law of Nature; I mean the variation of the moquebicel 
- needle. | 3 
. This discov@Py may not only excite others to make, 
and repeat, observations in different parts of the globe, 
‘but, by causing this changeable quality to be better under- 
stood, ne contribute to the benefit of navigation, and 


* Phil. Trans. 1806, | 
F rf 2. ; commerce, 


» VARIATION OF THE COMPASS: 
-commerce,-as well as to the advancement +: amore pare 
ticular knowledge of the subject. 
The magneti- It has hitherto been considered, that the vanietinn: of 
Gee * the magnetical needle is not fixed in any particular place, 
supposed to but is constantly varying, in a greater or a less degree, in 
change in the gl] parts of the world. I have discovered an exception 
course of time. 
Exe ption. to this supposed general property of variation ; and, as 
-! it may be, perhaps, the first that has been este it will 
require proportionally strong proof to establish it.” This, 
I flatter myself, I am able to effect, to the certainty of 
demonstration itself; but, in doing so, I am under the 
necessity of being more tedious than I could wish, in 
order to describe fully the data, on which the inference: is 
founded. 
Lands in Ja- I resided at Jamaica, as a King’ . Sueveyen of Lands 
— gs upwards of twenty years. Disputes at law about bound. 
with adiagram 2ries of lands are there decided by ejectments, in the 
annexed Supreme Court of Judicature, by the evidence and dia- 
grams of King’s Surveyors of Land. This is different 
from the practice in England, because the manner in 
which grants of land from the Crown are made, in the 


two countries is different. In Jamaica, to every grant 


of land a diagram thereof is annexed to the patent. — 


This diagram is delineated from an actual survey of the 

land to be granted, having a meridional line, according to 

the magnetical needle, by which the survey was made, 

laiddown init. Ne notice is taken of the true meridian. 

The boundary lines of the land granted are marked on 

earth, (as it is denominated, ) by cutting notches on the 

trees between which the line is run through the woods. . 

— referring to These trees being mostly of hard timber, the notches will - 
Coen the _ be discernible for thirty years, or more. By repeated 

estate, deter- re-surveys these lines are kept up; and, when the culti- 

mined at first yation, om both sides, renders it necessary to fell the 

by compass marked trees, (which can only be done by mutual con- 

: - sent, it being otherwise death by the law,) logwood | 

fences are planted in the lines dividing the esi thus 

cultivated ; and many of these fences have been regularly 

fepaired, and kept up, to the present time. Lands were 

granted from the Crown soon after the Restoration, in — 

as and every sneceeding year the-numh 2r of patents 

increanee 
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increased. The old estates have been often re-surveyed, 

and plans of them made, and usually annexed to deeds of 

conveyance; or mortgage, which must be enrolled, with- 

in a limited time, in the office of the Secretary of the 

island! where, also, all the patents, and diagrams an- 

nexed to them, are recorded. In all disputes at law 

about boundary lines, where the keeping up of the old oe 
marked lines on earth has been neglected, surveyors are : 
\appointed to make actual re-surveys of all the old marked 

lines on earth, (preserved in the manner before men- — 

tioned, ) and to extract from the Secretary of the Island’s ° 
office correct copies of all such diagrams annexed to 

patents, and to deeds of conveyance, or mortgage, of 

lands in the neighbourhood where the disputed boundary 

is, as they may think necessary for the investigation 

thereof, They then compare the lines, and meridians, some 
of these original diagrams with those in their diagrams shews the same 
delineated from their own re-surveys recently made; bearings - 
when it is always expected that the lines, and meridians, 

of the former will coincide with those of the latter. It 

ts evident that this coincidence could not happen ifany . 
yariation of the magnetical needle had taken place in the __ 
intermediate time elapsed between the making of the first 

and ofthelast survey. My business being very extensive, 

I was frequently applied. to in disputes at law about 

boundary lines, and I had, besides, abundance of oppor- 

tunities, on other surveys, to ascertain this fact satisfac- 

torily. From -all which I have discovered. that the 

courses of the lines, and meridians, delineated_on the ori- 

ginal diagrams annexed to patents, from 1660, downwards 

to the present time, and of the re-survey diagrams thereof, - 

annexed to deeds, coincide with, and are parallel to, the 

lines and seosttinsh delineated on the new diagrams from 

recent surveys made by the magnetical needle, of the 

same Original marked lines on earth, (preserved as before __ on the 
described ); — whatever course is laid down for the ground as were 
line on the diagram annexed to the patent, (and let it be egies 
supposed, for example, to be north and south, or east vais one 
and west,) upon setting the compass in the old marked 
line on earth, and directing the’sights north and south, or 
east and west, according to the magnetical needle, ‘the 

said 


¢ 
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said marked line on earth, originally run by the magnes 
_ tical needle 130 or 140 years ago, has been fount by me 
_to be exactly in the line, | or direction with that of the 
_€ompass; consequently no alteration of the variation, 
could have taken place during the whole, or any part, of 
| that period of timein Jamaica. 

Qu. Whether 10 thisit may not be unacceptable to subjoin a short 
the variation history of the practice of surveying in Jamaica, from the 
a Restoration to the present time, in order to obviate any — 

doubt that might arise, whether there be not a possibility 

of the quantity of the magnetical variation having been 
ascertained, and allowed for,*in the first diagrams an- 

nexed to patents: and whether the variation of 64 de- 

grees east, which corresponds with the magnetical ieddle 

= now, might not then, have agreed with the'true meridian. 
The variation "The variation of the compass was’ first observed by 
y Corumeaus, in his first voyage across the Atlantic, in the 
year 1492; and seemed to threaten that the laws of Na- 

_ ture were afeerea’s in an unknown ocean. It is evident, 

however, that Columbus was not able to ascertain the 

quantity of variation; for if he had ascertained it, the 
danger he was in would have been diminished, if not en- 

-tirely removed. His discovery, therefore, must have been 

simply the deflection of the magnetical needle from the 

i true meridian, without knowing the quantity thereof. 
= and system- ~ From this period down to the year 1700, when Dr. 
reaggei te eign Halley published his “‘Theory of the Variation of the 

1700 found the Compass,” no observations, ascertaining the quantity of 
same variation variation, in the West Indies, « were, I believe, published. 
Seam “8 He was the first that made any in South America, and 

these were chiefly applicable to the coast of Brasil. With 
his theory was published ‘* A new and correet-Chart of 
* the whole World, shewing the Variations of the Com- 
é¢ pass, &c. as they were found in 1700, by Direction of 
.. Capt. Edm. Halley.” By this chart the variation, at 
Jamaica, appears to have been the same as if is at present. 
His theory could have been known but to few; nor do 
any observations, in the West Indies, appear to have been _ 
made for many years after its publication. Indeed I 
know of. none till very latély, and these only in a few 
charts, But, however extensive its publicity might have 
been, 
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been, it could have had no influence in directing the sur 
veys, in Jamaica, that preceded it by 30 or 40 years. | 
The ascertaining of the true meridian, and, conse--The early sur- 
quently, of the magnetical variation from it, requires more —_— art 
- scientifical, as well as practical, knowledge, than is often 9 echt Re 
to be met with even at this time; but, 130 or 140 years : 
back, it wasentirely confined to a very few individuals. 
The magnetical needle was then-the only guide and rule 
_ to go by, both at sea and at land, and, generally, with. 
out any reference being had to the true meridian. | 
Had the first surveyors ascertained the quantity of va- _~. 1a certain 
riation, and allowed for it, in delineating their diagrams ly allowed no- 
that were annexed to the earliest patents in Jamaica, they —— hogan J 
would have mentioned the same in such diagrams; other- drafts. - 
‘wise it could only tend to mislead, not to direct. The 
same system of surveying would, and must, by law, have 
been continued; for, (as was stated above, ) the number 
of grants has been annually increased; and the uninter-. 
rupted practice of surveying, which was always daily 
increasing in.proportion to the extending cultivation and 
: settlement of the island, could not admit of any change, 
; without a new law having been made by the legislature for 
that purpose; and then such a change must have been 
r 


recorded with the laws of the island, and with those that 
regulated the conduct of surveyors, No surveyor, nor oe & kis 
other person, could have been ignorant of such a change .a+4; changed 
having taken place, Since even the difference of one the legislature 
degree in running a line is very considerable; but that of eet — ag 
. six would have totally changed all property, deranged all 
3 boundaries, thrown woodlands into plantations, and vice 
versi: and, consequently, would have been so palpable 
and injurious as to have demanded legislative interference 
and correction. But no such change has ever happened, 
nor has the most remote idea of it ever been entertained. | 
; On the contrary, the magnetical meridian, in all disputes 
_  atlaw about boundary lines, is, and always has been, the 
only criterion by which the surveyors, the court, and 
the jury, decide. 
From the year 1700, when Dr. Halley’s theory was rhe early field 
published, it is very easy to trace down the practice of books and do- 


Pe * : , cuments of — 
surveying in J amaica, as well as up to its ss surveys have 
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been pree When arrived in that island, upwards of. twenty-five — : 
served. _ years since, I became acquainted with the oldest surveyors 
there, who had practised from thirty to forty years. 
. They had the original papers, field notes, and diagrams 
of their predecessors, up to the dates of the first surveys. 
Many of these original papers, field notes, and diagrams 
are now in my possession; from which the practice of 
surveying, taking field notes, and delineating them on 
diagrams, is clearly shown. | 7 
The original Jamaica was early divided into counties and parishes, 
division of Ja- the boundary lines whereof were defined by the legisla. 
maica into 
- eountiesand ture, and the lines of many marked on earth. In the 
parishes was county of Surrey, the line, dividing the parishes of Port- 
ange the Jand and St. George, is a north and south line, by law, 
compass still and was marked on earth according to the magnetical 
agrees with itr needle. It continues in the same direction. In the 
county of Cornwall, the dividing line. between the 
parishes of St. James and Trelawney continues a north 
and south line, on earth, as it was first run by the mag- 
netical needle. . This will be evident on the inspection of 
my maps of Jamaica, lately published. It became neces. 
sary, in giving the island its true position on the globe, 
to ascertain its latitude and longitude; and also the true 
meridian, with the quantity of the variation of the mag- 
__-—s- netical meridian from it, But I have applied these meri- 
‘ " dians differently in.the maps of the counties, and in that 
of the island. In the former, in which the situation on 
the globe is not given, the magnetical is laid down as the 
= principal meridian ; because, all surveys of every other 
description, as well as those.of the boundary lines of 
“ counties and parishes, are regulated by it; and the true 
meridian isintroduced only to shew the variation; but, 
in the latter, in which its place on the globe is fixed, as to 
latitude and longitude, the true meridian becomes the 
principal one; and the magnetical meridian shows the 
quantity of variation from it, and regulates the surveys, 
and the relative situation of places, as in the county 
maps. | 
When Sir Henry Moore, (who was considered a great 
"The surveys.’ 
“under Sir Hen- surveyor, ) was governor of Jamaica, about the year 1760, 
ry Moore, in maps. of that island were constructed, under ae imme. 
diate. 


\ Hi 


4 | WARTATION OF. aT COMPASS. eee 


_ , diate Seogicks by Mr. CraskexL, the island engineer, 1760, were 

q ‘and Mr. Simpson, both .eminent surveyors. But, in made without 

x notice of the 

_ — these maps, the magnetical merijian onl y is represented. SSC aoe 

Neither the ‘magtietical ‘variation nor the true meridian is 

q nientioned : ‘the island’s: ‘place on the'globe, as. to latitude 
and longitude, i isnot given. In short, the trite meridian - 
~ has never been noticed, nor the quantity of variation as- 
--certained, nor the var iation . even mentioned, nor ‘the. 
latitude _and longitude; observed, et any. surveyor (08: Ses: 
engineer in Jamaica, but myself. Ss ig-eintecs 

“Although the discovery of the Careatrat 5 not varying, 

_ in Jamaica, is establish< ed on the clearest evide “aCe with 
-out tlie aid ‘of, other data, yet. it. is. highly, gratifying: to 
find Dr. Halley 5 as it Weres confirming it to.the niinatest | 
Accuracy, as will appear from the eecstal of the followi ing aa 
observations of Mr.. Long, in his History of J amaica. : | 
ae The variations of the magnetical needle = were ob- Quotation 
6 served by Dr. Halley. to be, very “$inall, near, the equa shewing the ze 
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tion in 
te tor. ‘Thave s seen no account of t them for fis islant L700 emeats 


eC that can he ‘relied upon; but, if observations should been 6 deg: and 
- De faithinily made here, | they: wont ‘probably “confirm * * msueras oe 
© & his Opinion. “Kecording | to Monntain’s chart, _con- 
ae structed, in t the year,1700, “from_ “Dr. Halley’ s tables, 
“the variation at Port ore then was about 61 degtces 
<¢ “cast. “Bat, as in most parts « of the world it. is’ found - 
ec to. be continually, either increasing or decreasing, so- 
< Wwe may reasonably conclude, that it may | have altered — 
ae ‘in both respects very much during. this. long. ‘interval 
: “ that has, passed since the construction of the chart. ae ) : 
The maguetical variation, ascertained by me, and laid | an Soip gree the 
down i in my maps ‘of “Jamaica, is 6t degrees east. = sareenow. 
=T- leave to ‘others, ‘better qualed than Tam, toi ingnire bana me 
“and to. point out, what improvements. natural philosophy ~ 
may derive f from, this discovery ; 3 Ade 5 hope may. bea an 
~ Acquistion | to science, bay 
es am Vien rE eee been. too ne "But the ipare: 
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Changes i in the 
appearance of 
Saturn— 
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A ecoatiend and Remarks on the AL aes the. Climate, 


and the Atmosphere of Saturn, and its Ring. By 
Wiruam Herscuet, Loft: D. F.R.S*. LES 


Myr last year’s ohecwidudis on the singular figure of 
Saturn having drawn’the attention of astronomers to this 
subject, it may be easily supposed that a farther investi- 
gation of it will be necessary. We sce this planet in the 
course of its revolution round the sun inso many various 
aspects, that the change occasioned by the different situa- 
tions in which it is viewed, as far as relates to the ring, 
has long ago been noticed ; and Huygens has given us a 


very full explanation of the cause of these changes tT. 


— affect the 
dy of the 
planet as well 

as the wer 


, ? 


Jupiter is not 
80 affected, be- 
cause its equa- 
tor is nearly i in 
the ecliptic. 


As the axis of the planet’s equator, as well as that of 
the ring, keeps its parallelism during the time of its res 
volution about the sun, it follows that the same change of 


situation, by which the ring is affected, must also pro~ 


duce similar alterations in the appearance of the planet ; 
but since the shape of Saturn, though not strictly spheri- 


cal, is very different from that of the ring, the changes 
‘occasioned by its different aspects will be so minute that 


only they can expect to perceive them who have been i in 
the habit of seeing very small objects, and are furnished 
with instruments that will show them distinctly, with a 3 
very high and luminous magnifying power. - og 

If the equator of the planet Jupiter were inclined: to 


the ecliptic like that of Saturn, I have no doubt but that 


we should see'a considerable change in its figure during 
the time of a synodical revolution ; : notwithstanding the 
spheroidical figure occasioned by the rotation on its axis 
has not the extended flattening of the polar regions that 
I have remarked in Saturn. But since not only the po- 


~ sition of the Saturnian equator is such that it brings ona 
2 Reripdical change ip is aspect, amounting to more than 


* Philos. Trans. 1806. _ 
+ See Systema Saturnium, page 55, _— the changes of the ring 
are represented by a plate, — 
62 degrees 


/ 
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62 degrees in nthe course of each revolution, Sut that’ 
thoreover in the shape of this planet thereis an additional 
deviation from the usual spherdidical figure arising | ‘from! 
the attraction of the ring, we may reasonably _ expect _ 
that our present telesdopes will enable us to observe a 
visible alteration in its appearance, espécially as our at- 
terition is now drawn to this circumstance. | 

In the year 17891 ascertained the proportion of the Equatorial and 
equatorial to the polar diameter of Saturn to be 22,81 ‘ten ar of 
to 20,61, and in this measure was undoubtedly included eee 
the effect of the ring on the figure of the planet, though 
its influence had not been investigated by direct observa- 
tion. The rotation of the planet was determined after- 
wards by changes observed in the configuration of the 


- belts, and proper figures to represent the different situa. 


tion of the spots in these belts were delineated +. it 

drawing them it was understood that the shape’ of the’ 

planet was not the subject of my consideration, and that 
consequently a‘ circular disk, which may. be described’ 

without trouble, would be sufficient to show the configu 

rations of the changeable belts. 

Those who compare these figures, and others I have Figure of Sa- 

occasionally given, in which the particular shape of the turn. ° 


body of the planet was not intended to be represented, 


with the figure which is contained in my last paper, of 
which the sole purpose was to express that figure, and 
wonder at the great difference, have probably not read 
the measures I have given of the equatorial and polar 


~ diameters of this planet; and as it may be some satisfac 
‘tion to compare the appearance of Saturn i in 1789 with 


the critical examination of it in 1805, I have now “drawn 


‘them from the-two papers which treat of the subject; 
| Fig. 3. Plate I. represents the spheroidical form of the 


‘planet: as observed in 1789, at which time the. singularity’ 
of ‘the shape since tineonre was unknown; and Fig. 4. 

represents. the same as it appeared the 5th of May 1805. 
The equatorial ‘and polar diameters that were established’ 


in 1789 are strictly preserved i in péth figures, and the last’ 


differs from. the first only in Geran: the flattening at the 


* Phil. Tram. for 1799, p- th | + “Wid. for 1792, Pp: 22. 
Geg2 ‘poles 


~ 


fa 


Nel poles a, JHittle, more. eriietsp on both sides toward the. 
= equatorial. parts. tis i in consequence o “the increase « of - 


the length. of this. flattening, - or from some other ‘cause, 
‘that a. somewhat. greater. curvature in, the latitudes. of 40, 
or 45 degrees north and south | has taken place. a and as. 
these differences. are yery minute,” it will not appear ex, 
traordinary that. they should. have been. overlooked in, 
1789, when my attention was entirely, taken up. with an 
oo @Kamination of Alp two pee palt diameters of, i the 
ag ET, Aaa aero . 


#2 


Oa cemnivies ‘The nse “of various aaeinee owe jn ‘observing. 


powers. 
‘ 


figure of. Saturn, i is not ‘suflicient to. show it te to one ho heh 
2 has’ not already seen it. perfectly. well with | an "adequate, 
high power ; an observer, therefore, who. as not, an in-. 
strument that will hear a, very distinct magnifying, power, 


of 500, ought | not to. expect to sce the outlines of Saturn. 


a) sharp and, jwelll defined as to have a right ‘conception. 


‘powers, parti-. minute objects - is not generally understeod, A, low. 
cularly low h SA 
power, such as 200 or 160, with which ‘2 have seen t ‘the, 


i of its grt ‘The quintuple belt i is ps generally a very “good | 


ae cS ie fi) Sik 


7 ‘convinoed ourselves ‘of the e reality i as piping [ 


have pointed out, we may t then gradually lower the } pow. 
er, in order to be assured that the great curvature of “the. 


" eye=glasses. giving these high powers, has not “occasioned. | 


any deceptions i in the es to be investigated, and this 


was the only. reason why I mentioned that L had also : seen 


FU Sirk |: 


the remarkable figure of. Saturn with low powers. ars 

44 a of In very critical cases it Becomes necessary to calculate 

Saturn was not every cause of an. “appearance ‘that falls under the pro Ox 
pee by vince.of mathematical investigation. For this Teason: 
i . have always looked — ‘upon an astronomical o ervation 


most decisive observation, relating to the singular figure’ 


of Saturn, was madg 
then calculate by thi 
‘the earth; their ‘distances from each other, ‘and'the angle’ 


of illumination of the Saturnian disk; by these means __ 
echt Rego a Rie i AEG SEL tA coerT Hdd fe 
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without a date as imperfect, and _the journal-method of — 
communicating. them | is undoubtedly what ought to be! ua 
used,. - -For. instance, when itis known that my Tast year’ cat 


e 5th of May, ‘astronomers: may. 2 
ate the place of Saturn and: of ° 


w 
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= ; ‘PLANET SATURN. | 999 
we find the gibbosity of the planet in the given. situation, ae res 
and ascertain that the defalcation of. light could notthen .. rs ie 
amount. to. the one-hundredth part . of. 2. second of. a.de-, sige Hsin gas 
gree, and that Senpeduenyy no error could arise sai cones 72 
that cause. gage t BOE FER : $i 


- Thaye divided the. ‘following taste baie, a 
heads, ° one relating entirely to the figure of the body of 
Saturn, the other concerning _ the. physical condition or’ 
climate and atmosphere of the planet. 
. Sees of the Figure of ‘Satara. pet ee 
“Tn the collection of my- observations on. the planet Sa- Observations 
turn, I have met with one made. eighteen years ago, which © the figure of | 


the planet. 
is perfectly, applicable to. the present . subject>and is as: fespicien i in 
follows: 1788 that Sa- 
turn is not 


August 2, 1788, 215 58. 20-feet_ reflector, power spheroidal. 
300... Admitting the equatorial diameter of Saturn to lie. 
~in the direction, of. the ring, the planet is evidently. flat- 
tened at thepoles. I have often before, and again this 
evening, supposed the shape of Saturn not to, be sphe- - 
roidical, (like ; that of Mars and Jupiter,) but much flat-, 
tened at the poles, and also a. very little flattened at. back ms 
equator, but this wants = ‘exact grea 


Ob tions 
- Saturn Wit the 7 and 10-feet, selacare, but thas acted, of ar the 


ee eer as 


= age and, were. nF to judge ou — ap-\@pparentfigure - 


“of Saturn and 


then. “be “necessary to trace out the . cause of: ais 

alterations. Seats 
April 19. 10-feet, power 300. Phe polar. sudan 

are ‘much flattened. The figure ‘of the planet, differs. a. Se 

little from what it appeared last year. This. maybe 
owing 1 to the increased opening of the ring,. which,in four,~ 

"places obsiructs now the view of the curvature i in a. higher, 

latitude than it did last year. The equatorial regions on.:- 


the contrary: are | more exposed t to. aia sey: share: 


“May ' %; “10:fet, “power: 375, ~The polar, cenit: are ‘ | 
much ‘flatter than the’ ‘equatorial ; the latter being more’ <3 
i from the ring Appeal ‘rather more curved than: _ ~ 

a rs last 


- 


| 34 | ae sLawet ce — 
Sdiniiastinis last yon so that the'figure of tle planet see 1 si 3 


thewing the  utidergone’some small’ alteration, which may be easily ace 


. oF parentfigure counted for from our viewing it now in a cee 
Saturn and es 

the variations aspect. 2: 

it is subject to.. The planet ¥ upiter not hone visible, we cannot com: 


pare the figure of Saturn withif; but from memory I am. 
+ qwite certain that the flattening of the Saturnian polar 
regions: is Coupstege las) more extended than those of 
Jupiter. 
May 4. . 10-feet, pow er “597. The equatorial region 
of Saturnappears to be a little more elevated than. last 
nage year.’ This part of the: Saturnian figure could not be 
examihed so well then as. itmay. at’ present, the ring initer=_ 
fering with:our view of it in four places, which: are now. 
visible. 
The flattening on’ both sides of the pole is ba, to 
a greater extent thati in a figure merely spheroidical, 
sucht as that'of Jupiter; and this makes the planet more 
curved in*high latitudes. 

“Phe planet being in the meridian, the equatorial shape 
_of Saturn’ appears a little more ¢urved than last year; 
but’ the air‘is not stifficiently pure’ to bear high powers 
well. : 

May 5. 10-feet, power 527. The air “is very favbawe. 
abie}-and! I see:the planet well with this power; its 
F Argure is‘very little different from what it was last year, 

Phe polar regions are more extendedly flat. than I sup- 
pose they would have Been if the planet had received its, 
forty only fromthe ‘effect of the centrifugal force arising 
from its rotatory motion. 

‘Phe equatorial région is a little more ‘elevated. than it | 

_ appeared last year. Sa 

The diameter which intersects the equator-in a an renee 
of about 40 or 45 degrees i is apparently a little longer _ 
than ‘the*equatorial, and the curvature is. greatest, in that. 

‘Jatitade: | 

The planet’ beingjin: the meridian and the aight beauti-. 

‘ful, I have had a complete view of ‘its figure. It’ has _ 
| ” ies beine no change since last year, except what. arises. 

fromits rere rattaahion;: 8 and a greater opening. of the- 
rlings | 

2 dee . a _ May 
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. May 9, ‘Power 527, Theair being very, dear, T see opservati 
‘the figure of Saturn. nearly the same as. last. year ; . ‘the noeaedee, 
flattening at the poles appears at) present somewhat less ; spat Ba x 
the equatorial and other regions are still the same. the variations 
‘May 15,10" 30’. I examined the appearance of Sa- Ke pale i 
turn, and compared it with the engraving. representing 3 
its figure in last year’s yolume of the Phil, Trans, The & 
outlines and all the other features of this engraving are 
far more distinct than ‘we can ever see them i in the tele. 
: scope at one view; but it is the very intention of a 
copper-plate to collect together all that has been success- 
fully discovered by repeated and occasional perfect 
glimpses, and to represent it united and distinctly to our 
inspection. Indeed by looking at the drawings con- 
tained in books of astronomy. this will be found to be : 
the c > with them all*. : > 
_ The equatorial diameter. of my last years figure is 
| however avery little too short; it should have been to 
the polar diameter as 35,41 to 32, which is the propor. 
tion that was ascertained in 1789, from which I have 
hitherto found no reason to depart. | 
The following particulars remain, as RY. ant years 
observations have established them. {, 28 
The flattening at the poles of Saturn is more extensive 
than it ison the planet J upiter. The curvature in “high 
‘latitudes is also ‘greater than on that planet. At the 
equator, on the contrary, the cugvature i si aver eis than 
3 it is on Jupiter. 
“Upon, the: whole, therefore, the edie of aig adhe of 
Saturn i is not such as a rotatory sft ‘alone rome hate, 
given it. 
I see the quintuple belt, ‘the division, of the ring, a very 
s narrow shadow. of the ring across the body, and another 
4 broader shadow of the body upon, the following part of 
the ring; and unless all these, particulars are very dis. 
Snelly visible we, cannot expect that qur: ner Ok = 


NX 


. » For aninstance of fin, 8 see Tosim » Mea: Opera inedita. -" 
-- pendix Observationum. Ad» Tabulam. Selenographicam- Animadversionesy a 
where the annexed accurate, and valuable plate. gee atte moon az 
wach asit never can be seen in a telescope, ; 
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ee | should show the outlines’ of ‘the planet sama weit a . 
shewing the _ Perceive its ‘peculiar formation °° Pree Ie stag se | 
bets oS “May 16, 10m 10°. The’ ‘gréatest curvature’ onthe Oise, 
te agadtoae of Saturiti'veeme to be in’a latitude of about 40 dégraes. 
itis subject 10. -: “May 18°? The difference between thie equatorial “aud 
, ae polar diameters appears ‘to be a little less than the mea. 
sures taken September 14, 1789, give it; but as the'eye 
was then in the plane of the equator, and is now about 16 
degrees elevated above it, ‘we ‘cannot expect ‘to. ‘see it 
=o que so much flattened at present. 
June 3. The shadow of thé ring falls upon thé body i 
of the planet southwards of the ring, toward the limb; 
it grows a little broader : at both ends’ where it is upon eo 
turn round the globe. Seiaver “fe BAeee ts .. 
“Fane 5. The planet Jupiter is ‘besimell ently high te | 
aistinic? vision, and Saturn is already too low to tise a ~ 
proper magnifying power ; but nevertheless the diffe 
in the ‘formation of the two: planets ‘is evident.” ‘The 
equatorial as well as polar regions « on J upiter are ‘more e 
eurved than those of Saturn. | a 
June 9. The air is beautifully clear, and prop fot 
entice obsekyadend == =~ are vt 
: 7 The breadth of the: ring - is to the space between the 
fing’ mid the body of Saturn as about 5 to'4.” See Fig. _ 
‘The ring appears to be sloping toward the body of the 
pittiet; and the inside edgé of it is ieee of a “spherical 
or perhaps hyperbolical’form.  - 
The shadow of the ring on the planet is rekaee “on 
; both’ sides than i in ‘the middie; ‘this | is partly” a “conse. 


of its passage across the Belly hides more of the shatove 
) in that placethan at the sides. i et eee 
Pa ~The shadow of the’ body upon the ring is atte iead:! | 
er at the north than thé south, so as not-to be parallel 
with the outline’ SR ReDeRys nor-is it so broad at the 
north ‘as to become square with~ “the direction of the 
ring. me 
‘The most. northern. dusky. pelt « comes northwards on aos 
both sides as far as the middle of the breadth of the ring 


he . where: it passes behind ‘the body. It is 7 toward 
. the south i in the middle © 44902 99 Bec pas 


bird 2 | | oe Tie 
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-. - I viewed Jupiter, and compared its figure-with that of 


+ 


_ Saturn. Anevident difference in the formation of the 


two planets is visible. To distinguish the figure of Jupi- 
ter properly it may be called an ellipsoid, and that of 
Saturn a spheroid. Ae Sea * 


Observations on the periodical Changes of the Colour of — 
_ the polar Regions of Saturn. 
In ‘the-observations I have given on the planet Mars, Probability 

it has been shown that an alternate periodical change that the polar 

takes place in the extent and brightness of the north and ie of op 
: urn arefrozen. 

south polar spots*; and I have there suggested an idea 

that the cause of the brightness might be a vivid reflec- 

tion of light from frozen regions, and that the reduction 

of the spots might be ascribed to their being exposed to 


of the polar regions of Saturn, or will at least draw the 
attention of future observers to a farther investigation of 
the subject. 

With high magnifying powers, the objects we observe Useful appliea- 
require more light than when the power is lower; this t thet 
affords us a good method of determining the relative Sane — a 
brightness of the different parts of a planet. The less lative bright- 
bright object will be found deficient in illumination when ““~ _—- 
the power exceeds what it will bear with ease. I have 
availed myself of this assistance in the observations that: 


follow. 


on the appear- 
ance of Saturn. 


used a magnifying power of 460. This gave a kind of 


yellowish colour to the planet Saturn, while the ring and its ring, - 


still retained its full white illumination. es partial changes 
November 11, 1793. From the quintuple belt toward Bangs sarang 
the south pole the whole distance is of a pale whitish co- 
lour; less bright than the white belts, and much less 
bright than the ring. i ‘ : 
This has been represented in a figure which was given 
in the volume of the Phil. Trans. for 1794, page 32, It 


| + Phil. ‘Trans. for 2784, page 260. 
Vor. X V.—SupeplemMeENT. -Hub iu 


June 25,1781. With an aperture of 6,3 inches I Observations » 


$ v7 t= 
ye. ae 


The change es 


with winter 


and summer on 
the planet. 


PLANET ‘SATURN. 


+ is tobe noticed that the south pole of the siakek-h had ec : = 
_ long exposed to the influence of the sun, and the former _ 


polar whitishness was no longer to be seen. 


Jan. 1,1794. The south polar regions area little Sees : 


brighfthan the equatorial belt. 


Noy. 5, 1796. Thespace between the quintuple belt 


and the sadthern part of the ring is of a bright white 
colour. 

This seems to indicate that the whibdiaces of the northern 
hemisphere of Saturn increases when there is. less illu- 
mination from the sun. 

May 6, 1806. The north pole of Saturn being now 
exposed to the sun, its regions have lost much of their 
brightness; the space about the south pole has rega ined 


its former colour, and is brighter and whiter than. the, 


equatorial parts. age 
_ May 15. Thesouth polar regions of Saturn al whi 
those of the north retain also some whitishness. st 3 


May 18. Witha magnifying power of 527, the south 


polar regions remain very white.. The equatorial parts 


become of a yellowish tinge, and about the north pole 


there is still a faint dusky white colour to be seen. 
June 3. The south polar regions are considerably 
brighter than those of the north. 
These observations contrasted with those which were 
made when the south pole was in view complete nearly 
half a Saturnian year, and the gradual change of the 


colour of the polar regions seems to be in a great mea-. 
sure ascertained. Should this be still more confirmed, 


there will then be some foundation for admitting these 
changes to be the consequence of an alteration of the 


temperature in the Saturnian climates. And if we do not. 
ascribe the whiteness of the poles in their winter seasons. 
immediately to frost or snow, we may at least attribute’ 


the different appearance to the greater suspension of va- 
pours in clouds, which, it is well known, reflect *more 


light than a clear atmosphere, through which the opaque 


body of the planet is more visible. The regularity of 


- the alternate changes at the poles ought however to be 
observed for at least two or three of the Satnrnian years, 


and this, on account of their extraordinary length, can 
only 
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anly be expected fro . the successive attention of astro- 
nomers. > ae Se Vas 2 He 
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On the Atmosphere of Saturn. ae 


June 9, 1806. The brightness which remains on the Atmosphere of 
: e Saturn and of 
its ring. 


north polar regions, is not uniform, but is here and ther 

tinged with large dusky looking spaces of a cloudy at- 

mospheric appearance. | 

-_ From this and the foregoing observations on the change 
_of the colour at the polar regions of Saturn arising most 


probably from v periodical alteration of temperature, — 


_ we may infer thee existence of a Saturnian atmosphere ; 


as certainly we cannot ascribe such frequent changes to 
alterations of the surface of the planet itself; and if we 
add to this consideration the changes I have observed in 
the appearance of the belts, or even the belts themselves, 
“we can hardly require a greater confirmation of the exist. 
ence of such an atmosphere. : 

A probability that the ring of Satarn has also its 
‘atmosphere has already been pointed out in a former 
Paper. 

Slough, near Windsor, 

June 12, 1806. 
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SCIENTIFIC NEWS. 


A Report of the Transactions of the Class of Mathema- 

tical and Physical Sciences of the National Institute of 

: France, for the preceding Year, was made at the public 

Meeting of the 7th of July last, of which the ak 
ts an abridgment. < 


(Concluded from p. 3 37.) 


*- : 


ae. Geographical Bow these geometrical considerations cespevting the 
_ ‘Fesearches. = figure of the earth the reporter observes, that the order 
of connection would naturally direct him to the geogra- 
phical researches on the extensive plain of the interior of 
Africa, by Lacepede ; upon Persia, and the communica- 
_ tion between the Caspian and the Black Seas, by Oli- 
“vier; but as these memoirs more. particularly belong to 
physical science, and as such have been analized by Cni- 
vier, he passes to the consideration of M. Raymond’s 
memoir upon the Admeasurement of the Heights of 
Mountains by means of the Barometer. 
Measure of It was remarked in the Report of 1805, that there 
ae “was scarcely one five-hundredth part of difference between 
the barometer. the coefficient of La Place for calculating the heights of 
mountains by barometrical observation and that which : 
M. Raymond has deduced from numerous observations 
of this kind e in the Pyrennees. New researchés 
have entirely obliterated a difference which might be at- 
i tributed either to the barometrical observations or to the 
“earlier experiments on the respective weights of air and 
mercury which M. La Place had used in his ‘computa- 
. ‘tions. M. Biot has lately repeated these experiments 
_—«,-~— with the utmost precaution ; from whence it results that 
’ the coefficient must be diminished very nearly one fivee 
‘hundredth, and the methods perfectly agree together. — | 
| On | 
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“On the one hand we observe the geometer assuming. as 
data the facts observed in the cabinet of an experimental 
philosopher deduces a.rule for measuring the heights of 
mountains; and on the other, an observer assuming for 
his basis of deduction the known height of a mountain, 
and the effect which it produces upon the elevation of the 
mercurial column in the barometer, draws his conclusion 

as to the relative weights of mercury and of air, and 
finds the same quantities which were made use of by the 
geometer for establishing his calculations. These com- 
parisons, which become every day more numerous in the 
application of analysis; these identical results obtained 
by processes so contrary, and deduced from phenomena 
so different, are proofs which establish the sciences be- 

yond all question. 7 

This. important result does not constitute the only merit —-. 

of M. Raymond’s memoir. Methods of distinguishing oes ns o* 
the circumstances most favourable or most inimical to pe aeneee aa 
this description of observations, are pointed out and ar- observations. 

ranged under three diflerent titles,——The influence of the 
time of day, of the stations, and of the meteors. As to 

the time of dav, it is found that the heights observed in 
the morning and the evening are always too small; whence 
it follows that observations ought always to be made 
about the middle of the day, which is a condition very 
easy to be complied with. The influence of stations is 
not less real, but more difficult to be obviated. The 
rule to be ‘abioered is, that the portable barometer and 
the barometer of comparison should be as nearly as pos- 
sible in stations where the local circumstances are the 
same. A great distance or interval is not always an ob- 
stacle; so that M. Raymond has remarked that observa. 

5 tions made by him on the Pyrenean Mountains, when 

: compared with those which M. Bouvard continually 

makes at the Imperial Observatory, present a course of 

changes of considerable regularity, whereas the same 

observations of M. Bouvard, compared with those which 
_M. Raymond madeat Marlila Ville, indicate from one 

day to another, differences of ten or twelve metres or es 

yards in the relative height of the two stations: whence = * i 

it may be concluded, that the use of the barometer to : 

measure 
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With regard to the influence of meteors, it always: acts 
in the same direction, and causes the heights to appear too 
small; whence all observations are to be rejected which 
were made in stormy weather. From all these consider- 
ations it follows that in order to have the most exact 
height of a mountain it will not be proper to take a mean 
indifferently between all the observations made at dif- 
ferent hours and seasons, as in this case the elevation 
would always prove less than the truth. 
An extensive course of experiments by M.M. Biot and — 


Various re- 
searches, dis- Arago upon the affinities between the different gases and 


seeverics, te. light are not spoken of by the reporter, because M. Biot 


purposes to give an extract himself. An abridgment of 

Count Rumford’s memoir on the dispersion of the light 

of lamps through ground glass, likewise composes part 

of the present report, which need not be given in this 

place, because the Count’ memoir ssn — sprees 
in our Journal. pes 

Simple notices of inventions in Scimsice ad the Asta 

which are entitled to honourable mention, are likewise 

given in the present report, but as they contain no ac- 

counts of the methods or processes, it has not been 

thought necessary: to repeat them here. Since its last 

public sitting the Class has published the first volume of 

Various publi- Memoirs presented by learned Foreigners (Savans Etran. 

cations. <. gers), and the sixth volume of its own Memoirs. The 

~ following volumes will be published every six months, 

beginning with July last. The first volume of La Méri- 

dienne de Dunkerque, base du Systeme Métrique décimal. 

‘This work contains all the authorities, observations, and 

methods of calctilation which have fixed the two funda- 

mental unities of the Metrical System, sey the Metre 

and the Kilogramme. + 

Several members have published new seca or new 

? editions of works already known, in which important 

we Z additions are found. Among these M. Legendre has 

= published a sixth edition of his Geometry, and Lacroix a 

second 
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Ta les, i in 1 the compute ition of which tee: attractions of 
all the planets have, for the first time, been admitted. 

Lastly, Le Grange has given a more complete: ual 
of his Calcul des Fonctions, a truly classical work, which 
requires no recommendation to those mathematicians who 
have perused it, and could with no-degree of. facility be 
properly announced to those who have not. * La Place has 
also published a Dissertation, forming a supplement to the 
tenth book of his Mecanique Celeste, in which he gives 
a complete theory of the capillary action of which some 
notice has before been taken in our Journal. These 
delicate researches will not be considered merely as trials 
of skill by those who are aware how extensively the 
phenomena of Nature are connected with each other. 
Every variable qnantity among natural appearances be- 


comes the measure for determining other results as soon» 


as thelaw of i S variation is ascertained. One object of 
we is pointed out by La Places Ve 


arisen, “Whether the length of the enrcisiaa Seite should 
bedetermined from the base or the summit of its convexity. 
Our author shews, that the latter is much the most cor- 
rect, though this height is less than would be produced by 
the atmospheric pressure if the capillary repulsion did not 
act. He gives two methods of correction.- 


Philosophical Transactions of the Royal Society. of Royal gos 


London for the Year 1806, Part I]. 4to. 454 pages, 
with 12 Plates. London. "Nicol. 
This part contains the following articles: 1. Observa- 
tions upon the Marine Barometer, made during the ex- 
amination of the Coasts of New Holland and New South 
Wales, in the Years 1801, 1802, and 1803. By Mat. 
thew Flinders, Esq. Commander of his Majesty’s ship 
Investigator. 2. Account of a Discovery of native Mi- 
nium. By James Smithson, Esq. F.R.S. 3. Descrip- 
tion of a rare Species of Worm Shells discovered at an 
Island lying off the North-west Coast of the Island of 
AUR, in the East Indies. By J. Griffiths, Esq, 
Vite ' 4, Observations 
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-  Warious publi- wae Observations on the Shell of the Sea Worm fotad-oe” 


Species ~ 


cations, 


dcrkaerric sets: a 


the Coast of Sumatra, proving it to belong to 
of Teredo; with an Anatomy of the Teredo 2 avalis. 
By Secrard Home, Esq. F;R.S. 5. On the inverted 


. Action ofthe alburnous Vessels of Trees. By A. Knight, 
» Esq. F.R.S. 6. Anew Demonstration of the Binomial 


Theorem, when the Exponent is a positive or negative 
Fraction. By the Rev. Abram Robertson, A.M. F.R.S. 
Savilian Professor of Geometry in the University of Ox- 
ford. 7. New Method of computing Logarithms. By 
Thomas Manning, Esq. 8. Description of the mineral 


-Bason in the Counties of Monmouth, Glamorgan, Bre. 


con, Carmarthen, and Pembroke. By Mr. Edward Mar- 
tin. 9. Observations on the Permanency of the Variation 
of the Compass at Jamaica. By Mr. James Robertson. 
10. Observations on the Camel’s Stomach, respecting the 
Water it contains, and the Reservoirs in which that Fluid 


_ isenclosed, &c. By Everard Home, Esq. F.R.S. 11. 


Observations on the Variation and on the Dip of the © 
Magnetic Needle between 1786 and 1805 inclusive. By 
Mr. George Gilpin. 12. On the Declinations of some 
of the principal fixed Stars, with a Description of an 
Astronomical Circle, and some Remarks on tlie Con. 


‘struction of circular Instruments. By John Pond, Esq. 


12. Observations and Remarks on the Figure, the Cli- 
mate, and the Atmosphere of Saturn and its Ring. By 
William Herschell, LL. D. F.R.S. &c, 2 
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